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Bl CYCLI C 6- ALKYLI DENE- PENEMS AS CLASS- D BETA-

LACTAMASES | NHI BI TORS This invention relates to
woebdeaizosIbi cycl i ¢ 6-al kyl i dene penens whi ch acPCa&AaS2006/020941

i nhi bitor of class-D enzynmes. b-Lactamases hydr ol yze

the smal | est (27 kDa) amEBr%Blp active-siteserine

b-1 act anases. These enz overall am no acid
sequence (<20% am no acid identity) with the nore

pr epdk emihcamh &:leitntsqrridninydefﬁtﬂj (ﬁhlﬂfmy Apphcmmané@ @1/139,690, filed
cl asses Nor.dma

(_Naas, T.
on iR 2685 |T§1F| a?%%gntl@eé em;hcaﬁ*an g STt bisihis
refe%&g;ﬂg%m%@ known. G ass D b-lactanmases are al so
I ed oxaci 'l i nases because of their ability to
hydrol yze oxacillin and CIFCIEIuD [1in two to four tines
er 1tsctian cl assi.cal eni_cj

(L ohiseleshn ety ol fo e e SHES IR 55 L i) 1%
pr eﬂang sﬁbéiﬁF B Fiinds HN3siR Fat&P bontdi@)s diSpaeslegaiceéin the

1, OXA-2, etc., and fall into_at |east five
llansm*rgd@&p@ hoghly n@elﬁa@,wvsthmthpﬁb@%géﬁyn anal ysis ( Barl ow,
M Hall, B.G J. Ml. EX?JG p°9.31 4.). OXA-1 is

t he nost common of the class enzynes and is found in

up Tige giolaciontcs ahematbiials oplidally sajuiee Sner'gj’llrl?srfsmdxp‘lmﬁases.
aeruginosa and in epidem c strains of sal nonel

Parppdarediffrylty ,&agg\beegrmqt whop@ttempting ,capfirg BANOPRHIC ﬁaélg prevent
ot
e RS LR AUBHTPS BaPI L Pt i iy .

Thit bai ofteh Issatvibngddi to thesimyrogtaner o fRrewoiagamdtemsand Boeface forces in
current know edge. about fhe c CFIPrﬁgI c nmechani s

the apngseale wpridy ECES 8D P& PgBIICARt RGN ce@ﬁl%ﬁ%gqlﬁnefat‘m such

as \b@éﬁes)ﬁroﬁg guﬂface\f@ﬁ% £Rko e mdViARpAEs oPa NEMSV@V%e sfick to gether
Kot ra Samana, J-P., Mbashery, S. J. Am Che

andSetze @000, 122 6132). CI ass D enzynmes are d| meric,

h ov\gv ar c&lpxﬁr c{sleslir?ff é: S 'oﬁlra]llf gff(% lraI sh? or ?ﬂ%é&ﬁ&n a resin

mafHKL gach M celvilysd)tn Wﬁlchﬁlhgﬁ&bﬁﬂldnoscﬁld'inagf&le partitlds.are embedded.
Protein Sci., 2003, 12,82. ), As . a result of point

Suqh materials sambrivist 48 rraart panest and ingeaenets informaligpisiprege media.
Wi s o SRl SRS e PN PR i e

sighilficsrdtydiatessdibyrfutkghaduespothe g&us sichambdiseibotionx oﬁm,agnetlc
ceftriaxone, and a treonam w variants ?
parpipdas n the ghig fdgAn ¢ wa% e gllgga, -tgppoise ratio of the medmm upon
{ ficAaBRetSdi Rk®
reaﬁﬁhﬁqﬁ%ﬁr%g?tﬁgﬁtfﬁgﬁb %%gbﬂlip%{rgﬁl% 39 bec&fﬁ%§ c I\/g gsdl to
adeGhataly, dlﬁﬁamtp thelparti@ed and Ferd aggmmq:rauom Menspm rofteEn necessary

.and ca bapenens are the ue d w del
to iiGaeryns ACEHRCAPEPBY o Lo rrE R r st fh RS Rt ghermal
Staﬂﬁﬁ%gﬁg%gr&ﬁ ikBshsicance to b-lact am anti bi oti cs by
ferent pathogens has had a darmg ef fect on

ITB.I Meafimeig., Phps. @e.d612008, a1 Da 839k diselesesrtheproduction of

malggess Tigd ryafur T sincS (PSR oeiRiine NGBl pAYRS

suspbisdonskn ulddkial it (Ogs i otatid@PBagetic B3R wHiE pobgherizing the

significant known nec anismrelated to the devel opnent
of bacterial resistance to the b-lactamantibiotics is
t he production of class-A, class-B, class-C and

cl ass-D b-| act amases. These enzynes degrade the
b-lactam antibiotics, resulting in the | oss of

anti bacterial activity. Cass-A enzynes preferentially
hydrolyze pen|C|II|ns class B hydrolyze aII B-Iactans
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Aryl is defined as an aromati c hydrocarbon noiety
sel ected fromthe group: phenyl, a-naphthyl,
wO-20@pi30d9gl , bi phenyl, anthryl, tetrahydronaphebylus2006/020941
fluorenyl, indanyl, biphenylenyl, acenaphthenyl,
h I gfg%/
SHS%DQH]%%‘E?IH ﬁg?\&?%li%ﬁ?éj’ﬁhg S%%’fe?%g '%g %g@dél? bol%%nzmg the resin
in vsﬁnd:heﬂ]e alyagnlenc partlgles; ystsespetdat) dey ptdcessaran binbyted usedl with systems

the heteroaryl noietjies aje selected from (1)
in V\%&bﬁe SEPRCBHME ARSI SRITAES ‘B’é'lé’lgﬁé%l”é’ce%xazol e,

thiwaeh§, mdg%@?&allgéﬂlﬁe sﬁs%@ﬁﬁb@@&lt:ﬁmng'ﬂlﬂﬁ&&hﬁn 6}i>;11't1cles is exposed
N- et hyl i mdazol e, di ne, pyrimdine, zl ne
to apwam,l enaghehiefitld) thy m%?@hézlc cibpolamimnt Nnehdwydrpcjleawdl generally

1ncrfa atnﬁﬂC %ﬁ I\?Véél%i’l? Pﬁ)pi%ﬁ lﬁig}kf acfp%{r&%?owgl then migrate under the

inflden¥@ bt @b slazidteactiDRNWAK A&@hBorimEpEAE1BE RZPBHE complex chainlike
benzof uran, benzi soxazol e, benzi m dazol e,

Strug{IERSt 1 BRASREA RAEGAE BUSPensigis zm%@ad@zppseﬁd to Adiaxial ée.g., rotating)

ma%x}é’gg @I«Z:Hf h%ﬁ%%%?? o'le?r%om%ﬂg lp!rg(fv?\.}%g ét&%ctlv(e%ﬁtegactlon in the

plaryufithk field, pypalting i fd)emﬁ)ﬂiorpcyﬁ d @ﬁniplﬁ;ésl’[deﬂ&elsﬁuct(l&) Jitnslacleffects
to a 6-nmenbered aromatic ( unsat ur at e%i het er.ocyclic

ocey; WREThHPHYIE &F AiclseBirarrtiglesare puyeqiediodmiaxial of bipxiad electric

e RRLE R AL Ex ARG AR Shifulilcy. Fc

can inoniatgcanisotoates iapodyrtibeswhaes yohdictivity gehaitiivity, disdectric

itro om.t oget her, Wi t h_ei [ on en or one
brea@gjl %%5{1%?}1 O%Palgf&’;“s‘?]&?éla AL Q{/@ﬂ ﬁ”Zei%é% aromatic
(UNBRksah@Od nQABF PE¥HoH Go FITRBIYAYARE ARG AL SE Batiam

selected fromOQ Nor S Preferred heteroaryl groups
allga%nzfn@palﬁlclqsﬁalzf@ln@d in thie anaderia] matiox aviolealsa movidingdogle,

ma%lghg gzlcﬁ)(l)t(reOpF}/ i ‘f e\éul %?l%y%&; ng‘%/ @a% E ggg?{l‘é tﬁgd% dielosed

held‘i\hﬁﬁhhmbwmmh@neadss 4- oxadi azol e, 1 2,4-triazole, 1-
methyl-1 ,2,4-triazole, 1lHtetrazole,

1-net hyl tetrazol e, qui néUMMARYoqui nol i ne, and
s ®Rfof ¥ ti
CRDeR RSl he Bhifonof Y ELARA mif AR O IROME | ¢
conpobitivhd, wetitles, amd tethods, as ginbodibé ted blaala&]ly descnbed herem the

. al kox Qarb alkox alkoxy al k
disclpsgg FUtge %‘%&PRWG e5PECt, iSJlfvfo <ORROY @%wnd RydpgHigns and
meth%sa@ reIpaItlﬁ$ S e r%ﬁ%ﬁ‘ ¥bmpo uarde '):;15& H@[ﬁ%&@ﬁ&ﬁx% a fuJ]’ther aspect,
the énskloxqﬂaduv@ﬁct matt@qybla@s to n@tb@ﬁs R&@?qducmmhm,aten@@pmlculaﬂy

in 055 gr o st g i, WA saarticles pptronp g s RGN &

emHeBded hdérei alkask nadink@idls ardlakpiidclosed G@Rl. Kitlrther, nanomatenals
al koxy-al kyl -0, R6R7N-al kyl -, and -S(O) s- heteroaryl

havmmlemggnft@ anjsptropy, PPERitiE theib§se mdb@rmallﬁ/@tabéﬁ ipforgation

sor! SRR LA Wb 990 PR ot

aspeth kethtas 1o theﬂieﬂy&kdbl/d infmAgbn ElﬁfhgéSneﬁﬁaVlhavﬁig 166B kigyhItornoise
Aryl al kyl noieties include benzyl, 1- phenyl ethyl,

ratharﬁH@ay mgﬁymc amsqbeak ¢RpPsHieds fozmﬁ@g/wh@mdla and t he
un i BEEGRE LBT, ol P aptth B adsBfich b fallows, and

in par wilide abkipls fomathy kiesmnp‘em;g oasard‘eé leamdd dh@vattice of the aspects
aryk The term

de“%lhﬁﬁﬁ?ﬁ% b Iaﬁ'lﬁgg%ds %@égg“%( 11} brseplizad e sifaiped by means
of tl%@éﬁéﬁtk‘taﬁ@ c%ﬁﬁa’&or@r 3%10%.% o6 bt la?%ﬁt ;ﬂ)‘é%?(@l clzﬁfnk I'[t is to

al kyl noiety as def |ned abov Het ero

is defined as a heteroaryl ?ubstltuted al kyl noi ety
wherein the alkyl chain is I-6 carbon atons (straight
or branched). Al kyl heteroaryl noi eti es include
Heteroaryl -(CH 2)1-6-- and the |ike. The term
Cptlonally substltuted refers to unsubstltuted or

L T 1 . " .. o o
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al koxyal kyl CO- such as 2-net hoxyacetyl; or by

al kyl oxyal kyl CO- such as net hoxyacetyl. Exanples of
woizeoeciBo®3het eroaryl group: | A1 B I C In formeCauk2006/020941

1, Z2 and Z3 are independently CR2, N, O S or NRl
e SRR G 128 56 ER0D QBCRBAYR VP o
desonpiopfar exennjslagRidterplasthgrorf yandZare matrdsgictive.her two N

or one N and O S, |ons wi t h out
di srupting the aro'ﬂ‘ﬁ%ﬁh‘h@ﬁﬂ)ﬁgm% %t CR2 the
ot NEtie HaeARlsb& RIS %bﬂn}ﬁosﬁﬁ&r%c &ﬁ@le@ TR Iﬁ&ﬁoﬂ' deg%nb%dq{erem

N-R1 in any combi nation W th out di stupting t

cangeggersiod ynorprcadily R defmnes to the ﬁaé}wndg d@tayemaaptlo& of
e No: = t hat -S.
s Sl e B B B e

satBufaieatle piadentINSERIR, cbm F&uﬂd@ &mﬂdsltfdﬁ"s naidled add Kaelhods are

52 and §3 are_i.ndependent O S or NRL and
disclived gnd feseribed i s to by Bedsraiped that tb@ AeRegtsidgserihed below are not

imA&BIs Pgﬁfic %t%%% Iﬂgﬁlﬁ(gslrjlért%}%@(ﬁfg(? E:g?@}%t\%%s iﬁgﬂqﬂl ﬁ, qfe course Vary. It

one o
is also deb@mnk&msttqu BRRthe iermiholGryousedthBibin i3 fanthe parpose af deabisbing
out d| city; Wien two Z's =N,

Wit h t he aronat
parqwiaﬁ BRI é:?r‘%& Htended FPeberinﬁﬁlqgs bonded to the
peneRy JBFdu H@u qﬁ |
B o AP Ao R The
dlsqlq:smestof thiese p);hhcaﬁ@nsgmdhemenurctres @re hdrethy inkerpprased bz}oreference

b 5 PR P A AEREHSHS & LEBLZROD e

discdiskd gRiteagertidid) OThe rbﬁrén@éﬂécﬂos@d %réals@%dng&aﬁ‘l@%é@p&ﬁﬁcally
i ndependently CR2 or N and one of Z 1 -Z4 is cCarbon

incogpryated bygpigesnce berehuior Evanaterial containied intheatlibkis distysse@in the
sen%}@%&ﬂ%bﬁtﬁquﬁp&gg N %/dhlg)tRL]iRA’ S, SO s, O or

Fovi soO 0S-Sor OGOor S-0O bond
f ornetiis epseon:@dmtmﬁ and iri the tlaimg thaefollatvl reléreflcd WilllbeSad£18Ta

o B B e Bl
t 0 Broweholithb AL ﬁoﬂr gxﬁi ﬁaﬂns s sfectgta?%)n%e Qo%%o%%ﬁse”

of Z2 or Z3 is e other o I'S car
and athgr femsed (ﬂlmjwbnd Bllméa aséntﬁnplwlmg”(ﬁndt‘hempﬁh@gfuheara&includmg but

ho i n ormula 1-A Z3 i )
ot FPRE i o SR oo ohdhd s B o itiblesSrormsnnts,
inte&drs,%r btdps. carbon and is bonded to the remainder of the
nmol ecule as shown in formula |l. 4. In fornmula 1-A Z2

i s /g used lfhﬂlﬁﬂesﬂﬂmoa aud theappéndzd tlapms, ZBe sing @R foamel “4, A &an,”

S P BT Sy s, o
exariplf, Zfekence thl a bompourd” eiclirled Al xehiesi oF tho oPnRire SuAMSnH3unds,

is a carbon bonded to the penem portion of the
refeyeppetouian 1Qric diguith inqludes prguzes|of twe or mer¢ schnivric liquidg,3

refeleloqten o g b P ANEE el Srcbrofnch fLSh pd i

sho@ptiomalT or Magt@nhlly Anedns tHao thelsuBsequdntiysddScribédRtent@ror
.. Sand Z3is N, Oor S and Z2 s a carbon bonded to the
CIFCWRHRMAC SR OF 6H16f C¢9e e It E}}eéiea@lmmmcluﬁesrlmtmﬂeawmere the
eveﬁ% or Eﬁ‘cdrﬂsrtﬁﬂble%cémAagd dhst aﬁcéé' w@r%gl' 1 Oand Z2 or Z3
he ot her o 'S carbon and is
b 0 B@agest Qantbhexpmﬂmdﬂldmln aB‘ frd)rh Eabmiteond partivillar V2ue aakd/¥Bto

« NS tI InforrrulalAzslsN S,
abay Fat g*}ef a%dﬁ?& P{élu%nélm}za HAnge Iscpeprespsl. eRthes ashect of
includés Blontthd 51%5?} aly
t he nol ec lj):n 2 pﬁ%?ﬁpvﬁéﬁgaﬁéomg?i&ﬁ%éatﬁgﬁl ent 2 %ﬁ{ly,
10. In formula 1-A. Z2 is S, NRL or Oandoneon
1 or Z3 is CR2 and the other of Z 1 or Z3 is carbon
and is bonded to the remai nder of the nol ecule; W,
W2, and WB are independently CR4AR4. 11. In formula A Z
1|sN N-Rl Oor SandzzlsN Oor S ZSlsa

N a Y 4 a1 o o
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1, Oor S(On ; andt =1 57. In formula | B. Z 1 and
Z2 are independently CR2 ; Y1 is C Y2 is N Z3 is
woanimm3oand i s bonded to the renmi nder of the morasRH06/020941
WL and WB are independently CRAR4; one OW2 is NRL, O
B vacORt exp AL i : B} it wi
el val R cxgRSH R aplfoyali By B dhe chera bl be
und@stnod thé thespditiauiar & ﬁrmaarbxbh\arasp:bct slt ksl the dutticertunéerstood
remai nder | ecul e; are i ndepe dently
thet g PO O et 0 e SR eatte HIRCAG by'h T Rl Bt io bR Bey
endp&n%ﬂlde?é}ﬂefét%o?the 2ther bilipoft ”'Rl i@ alko Bnderdtodll thaf thedd @re a
mdegenden is C Y2is N Z3 is carbon and
nunjber phyedess disslased hewimiandithat egchtvabierimhlec berein digclased aV\Babout”

4. \\D.
tharofich i ERERE Mot R vaBidele oo serbedilnes AP
discldR2d, tierl“dbsuiQ 0”’Y2 aiss di¥cloded. i 16 istaddaidcandbd tBalwRaLtvde: is
the renmninder of the nolecule;, WL and Ware

disclonad ok dker thyn eremal tog fee YUY, SEIGaiRI thamop pqiG ) fle:value” and
4
o5 Vol S . b gy

skilled actisah.oRomexdnipde, ibthd @dlut: 610°hie diselBed)diesn ‘Gésstthan or equal to 10”
cule; W and epen entI CR4AR4; and one
a5 Wil oo et thag Oareqt\{ﬁ\ﬁ ool Tipare uegerrieod b
thr 'il ffo |
0 u% ﬂ{(eﬁa%phba{h@(&'a@&@ pilovﬁizeg 11} S%E:l{glrbég%ﬂ[aln gfeﬂg?co f n%@i@ﬁ tHat
these Idetarreptaisamd endpoints el stedtiog pbimts antl ramgks \fr anyecomblnatlon of the

d dent | 4 R4 « ey
aata g8 P Bembie e i bt 1% e aepbinulen ER reigg 15
are disdodedi # iGind¥éestbst tlat gedker thart JFLQH tl@dhdor' e%luQIQB ek théh, less

the remai nder of the nol ecule; WL and are
thary ercrapelrigernd sudrta Rl and Aé quydeeemﬁlscbsgd agpell as between 10

0 rrrul a_ l-
end 3308 e B s g vecy o i R SH) Q™)
discicsed.aFfrogx amipte, if51 (bmddﬁdar& Gistibsed; ermilnder, 16f add®4 are also
nol ecul e; WL and WB are independently CR4R4; one W2 is
disclgspd: O or S(O)n; the otherW2 is CR4R4; and t = 2. 65.

0 B gy e SRS b o

or miceerpimvgerticofatd dubstantes aldng; withla sesnh sMBsteatemiatgdi@ahendent | y

CR4R4; W2.is N-R1, O or 'ﬁis?n;s?g%dt = 1. 66. In
f or gt} TESIR §ubsiraig mgterial{y” f§ u FISIEINCYIFEs GRe ormafey
poly%?eré %n@Bgnﬁ)?@%fﬁ?yrﬁ&Q %d'c%m@m\%ohssth%éﬁdf W is CRAR4;
O and t= 1. . In formula 1-B Z3
| S ﬂhe terrm_“blgldﬁ as'yiged keréip, mnledeﬁ‘twp ar merd pBRymas,OR2 oanwbre

he other is.CW i R4 . is C= iS :oan

copief. S et erPlpnisple iyl tig milscylr @96l or
domdiele9dl. Z 1 and Z2 is CR2 and the other is CW is

NRL,W is C=O WB is CRAR4; and t= 1. 69. In formla

| Zhejtgnnpoyymeniampgerigls” ingludes epgeorghore pplymers Amej o nCRS

h CO W is NRL ;WB is CH2;

COpgglgle{s’:Sﬁ&ﬁgmﬁgop g’tﬁéé?r% fzrred enbodi nent s of t he

f ormugtam ¢ ribhesolvmt” dsruséOhdttinaefersdo b, suBRancéImRBiBlAfitiR TR one

i ndependently CR2 ;one of Z1-Z4 is carbon and is
or R BEe igids, Butigaiseiblervigh the e RbMeEeain sbstgtemyteriglsand

nd WB are independently
the%ﬁi&i Oré 91208%“5%3@ %}bd%" RRe 71 In formla 1j 71,
Z2 ThZ?ﬁermﬁ‘d;uBétltaﬂeé” iasnu&ﬁ aalcéﬁrub lognt€iplagitodneiudd all perddssible
IS carbon and is bo % %wre re i nder, of th%
subsiifieas Al orgapic cayapops agpect, fepsmisHplpbstiaeny
Qe(fglg I ar{gﬁél loa
mCl@(%edcggnu ar}{{{)@féé %)\{ ZZ@B&gﬁﬁ%zﬁaQr%gol ncc}fe&pen ent ?}% fic, and
CR2; Y1 and Y2 areN t :14t03\/\1V\2andV\3are
i ndependently CR4R4, S, SO 'S, O or NRL 73. In
formula Z 1 is N and Z2, Z3 and Z4 are independently
CR2 ; Yl and Y2 are C t =1to 3;WM,W and WB are
|ndependently CR4R4 S SO SQ2, Olor N-Rl 74. In

N oA - —~ —~ -




10

15

20

25

30

St epi :

5-benzoyl -4,5, 6. 7-t et rahvdrot hi enor 3. 2-clpyri di ne- 2-
woantsmsydvat e: To a stirred dry DVF (7.3 g, 100rommis2006/020941

POCI 3 (12.25 g, 80 mmmol) was slowy added between QOC

) . . L it e '

oyt iRl Ay GAtgY Al S Sletl " ARES A Bstinints
includenfer atampée, tlase dederibed Bejawn Thh @etneisyibleatbstdusuascan be one or

coolghd to Q0C. and ]f-benzo L -4-pi peridone jn_CH2Cl 2 vvasf .
morgfaid SR Y - TR IOF PRPTORTHAE ?%#%@ﬁempe St 619t RPSPOggSet this
disclGstrs fihd KefGoAbmE AREh hEARBEET, YAS hiy hydrd¥ed sARditRA &/or any

over crushed ice and sodi Umacetate.” It” was stirred

perfgssibBsubrstituends obergamo wpmpopels slcsorived Bstermawhist saitf the

CH2Cl 2: h L1, . wi t ter: di
vl s ot S i el P it Hefefe P B it i g pammer
by @k pEhivEble sibsEhizblssh fanghned EonhpRhea PARSCEE d@nis “Bulfktiflition” or

. 80 mml) [ Et3N (10.1 g, 100 nmol) was added slowy at
subsiisied withe inglugedhic mpplicitgueyipothahsueh grlestiftionriain ageetflance with

it . r .
peri gty P BRIERGF 0l dRg R Sl et R ffffiucion
resulislih e s@bleatochpoand, erg. ; at@pouht ehqp doekuadt sp@gampousllyivadergy

Si.2 col un’g chr omat ogr aphy bé eluting it wth 50%
trang{oRmpRIEgUsh s ¥ KepRnSsrast oRicBrationyslangation, £y g (259

(5 Donaii®y 5B clbmpical spesics,as e i the spscifigation and concluding
claietsheefiar to the neiéty thed issths penBingpraduct éfh¢ 2hé@nigakipeaies in a

sol ution of .ethyl 5-benzoyl-4,5 6,7- .
o AP BCHI BRI SU2SR T ) H i hlon o€ Shemiegh Bipgustgreggless of
whekBerTh®hbiekyis betnap sbafde drotd Mdlckeicalspecied t er

addi tji on reaction mxture was stirred for 30 mnutes

and “Aquere e wi and ‘Pat @reatsed hxienGrs. generigegniils it wareagtth

CHCl 3 dfiltere The fitrate was ed with. .
vl bRt o St S BRI e it to tose
disduso@herelr, al@&htn tHe§neddamdd takeertath adstitushepn vhd ths@bde,

purifications. Yield: 4.5 g 91% Yellow liquid. Step
theyzeany ingioffyer instance, be defined as some other substituents.

25 Sitﬁlf‘ept?%% é‘ﬂéﬁb tgf’ génetdgie%iﬂ Y& OhLALRAQL Inbrafidtd’sh ey TO
hydtdwatimnzybdbuplofd, 16, 24-daionadtyrds, gt asnmtByl? ethlyf) yrprdpnl; Bopropyl, n-

bt PO RGBS RS J Ry hARERY LRORTR Yy Beroh ety
octy1ORUR, &RPAr @5&6%?1,ft&fad%@ylﬂﬁ&ad&gll,_te%sﬁ[‘g:tra&gbﬁ%gﬁg\ﬁégﬁ&. The

m xtdre was filtered through célite and wa
alkylH4Bh®. caRalsotbiconbstitwted peunsabstitatsti.e Theelkyl giotp cambe pybstituted

oS5 SSRSSBA L8 g T PR U o,
cycl¥afdyll:ali@x9, fAkdnkBycloadéiil, @ﬁgﬂyl, @Eﬁﬁllﬁfingl, aryl, heteroaryl,
4- N y) (5- yl-4.5.6.7-

-Ni'trobgnhzv-6-rfacetyl ox benz

aldshyde, i, cerosilar acid-asicpyathen; helide\iyprsunieione brisonitoosilyl,
sulfg?q%; %}p%i,]a's dBEARENG A EA “10RP ERY ARG P 1SR ARG

confanibg Aay ork,tb sk, carodtai@hy.dr ot hi eno[ 3, 2-c] pyri di ne (565
ng, 2.2 mgoli and the dry THF solution (20 m .) of,
( SRheggym eystasHe] 7eo%esd cter) 15 2 nogAapmetcsaspon-based ring

= - 2= ' i & 4-nj - I
confibo s RS AR AT SR AREBT g, ot e
not likdtednty, cacleppil, cydlebytyb cydlppenot tyictwhenyl, anbyciyhwad the like.
Br2: O(Et 290 , 1.5 mmol ) under an ajgon ,
Th%%%é%@&@%qﬁkﬁégmgﬁﬁ@% AR R Bras dGBehgpavs, audds
inclled FHEN thémBariThe PR t cloBIKYTY® wiRBFeldt Mhst I the carbon
reaction vessel was covered with foil to exclude
light. The reaction mxturewas stirred for 2 h at -20
C and treated with acetic anhydride (1.04 nL) in one
portion. The reaction mxture was warned to 0 0C and
stirred for 15 h at 0 OC. The m xture was diluted with
et hyl acetate and washed wth 5%citric acid aqueous

T e
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| ayer was separated. The aqueous | ayer was extracted
wth ethyl acetate (3 x 100 nL), then the conbi ned
wonganizesdBayer was washed with saturated sodi URCT/US2006/020941
hydr ogen car bonat e aqueous sol ution and brine. The
Iy
st (R i Y 10w o ek AT ShlP bl e 1 Hrogen,
oxytdre stifti, er plaploarnsgd Weescyehiatiiyh gebupsand hp&kc&:ybloalknyl gmhp dan be

sub %{tgtl?g bﬁ?ﬁ%ﬁ?ﬁtu@g 7 %h% gycl}lgﬁl’(yld%oéyl)gr(ihetgpﬁ% a;l%]d (ggo';?p’z}q)l be
subs%tt'i_’t%d Qﬁth c%fé' or oTe éroﬁpmh%lﬁlgz Buf bt ll%i"bed%o ZuBstutsd br

2-1'm no- 4-p-ni trobenzyl oxycar bonyl pi perazi ne:

unsunsamte&amyle cysfloalings #ikoosy afienyli cxstieatizeplybaliyayb opsibalkynyl, aryl,
d A i )
heteEEyl pifeByde i kb i e et FiiB PAEYR. RALORdiclane, fride,

nitrd, &y ¥uff®bxd eMbBas dbB@ive8detdi®n M xture was then
concentrated under reduced pressure. D ch|oronethane

( 100hertenm vidloxt ge gsaddrereia iy asallyleoraneloalky} grotp Bondedrhrough
) | ue r
on offt ol P, Bl ehdlp SRR PR R WG e o
cycloelkiyt & defidd wbdve. 1A%t a&snmum&earpbgm@dreoﬁm@qugoups as just
sol ut| on,and then extracted with dichl qr orretzhane
desastpedy that yam alky; 9B e gimghsiler pugheas WA m@&r
(OAa5‘d HirP tx@ﬁe@g“a” 1@%&%&%&? A WP t LA lakedanﬂb © a]éiyl
réduced pressure an e title conpound’was obt al ne
and/ms cyclodikylegreqdsi d. Yield: 4.9 g, 91.2% 1H NWR (d,

CD%q%)tgm? E&ﬁgen&?ia%glsgg?_ﬁrf% ig% ?&Q{oﬁhrb%ﬁbg'rqjl%_o%gix%g IZI'BZ 5& carbon

atons$ %ﬂh% structural formula contalmn at least one carbon-carbon double bond.
7-p- N trobenzyl oxycagﬁony -tetrahydroi m dazo[ 1

Asyrrgnetg]: pirvcivies such-ag 4A ﬁ)@§ﬁ){pﬂe& 0 gye mtmded to include both the E and

Z iR A By RO Ry et dlac hergin whercin g aspgment

alkeiik X4 preSer®for 2t hiOBDexpliBi Ay e e Aidd bdnd- s§m%))1 C C. The alkenyl
p-t ol uenesul fonic aci d nonohydrate (33 ng

groun ¢Andeebtitytgd g/lﬁ];{tqne iOF Ioye Bk Histudines b]aﬁLI;ot vigited to, substituted
n
or EERSSATEHT L BF R0, NSRRI L3, S8,
arylphe@souryd, aldl'él’ugddf eslinhy eath@sylil s egred dtter drayide, hydroxy, ketone,
acetonitrile (30 nL The dr etonitrile (310 ni)
aciBotzts S se g oy Hghinl S AerrbstResinoxy car bony|
PI P&{eAin € ycthatkel l”‘@@ﬁs%@in% a hERMLEMR ehdbH Hased ﬁ'&?g\g
reaction m’xture Was stirred at roomtenperature for
comiposeanaf at least thive carbau tifooms @l aehtaomngaisleast npw extbomcarbon double

boul e PRy P el R S M 1R Sl frded &°
cyclbﬁﬁ@%hﬁncyﬂdﬁlwn% ‘ﬁ@éloﬁ&@érgﬂj dyelobedth&i¥nyl Oéycﬂohéxéhyl The

reaction m xturé was cool e to roomterrperature and
cyclohetndigayb mO(bpmnwa)m@\ﬁ@ Iikgd e tent Fhetareeystdalenyi s atwpe of

v PSR RBHEL RpaTP g 18l BB S e
“cydloylRényMASVIREd £dedsMuR@Dth@dbh hiosised thelig kirdplactievines

concentrated under reduce pressure. The resjidue was

hetesoptpmestch e, By ot Hdled tQ dniiegeneprvgsns S4ta ok phophorusd The

cycl%ﬁc@ré)?@% zﬁdrfﬁw? é)v%ﬁég% él).lp %%Ptgﬁ sgxlggtkthj@tdlo? ﬁggﬁgﬁ%}%d

Thewydloallcsnﬂ@o@ arﬁldnfmroc(wf(mﬂ@ﬁybgfﬁﬁphanlse mhmtdted\aqai @he or
wer e obt aji ne

mor(stgrouz)ﬂ 1nc3ud91n/% byt p.&t)hmlgredltg s(ulbstlty_qd o uns@sgrtupﬁi)glkﬂ gusloalkyl,
7
alko(x§ all%ﬁgyl cglc ]k%gyl %@n}% {ycgﬂ% 3&%/ %ﬁl’é hée%er?ﬁ-yﬁ pldehydel Siélgno’

|sorrer 1H NMR (d, CDCI 3)d 3695 (t 2H, J = 5.4 Hz),
4.44 (t, 2H, J 5.4 Hz), 487 (s, 2H), 5.29 (s, 2H),
7.54 (d, 2H, J 8.7 Hz), 7.78 (s, 1H)1 8.24 (d, 2H, J
8.7 Hz), 9.71 (s, 1H). Step 5:

R) 6 [Acet oxy- (7 p- ni trobenzyl oxycar bonyl -5, 6, 7, 8-

""II



10

15

20

25

30

m.). The m xture of the dry ethanol (143 nL) sol ution

of 3-im not hi onor pholin hydrochloride ( 4.3 g) and 28%
worbdsasezsol ution of sodi um methylate (5.0 mLPCaUS2006/020941

added at roomtenperature. The reaction mxture i's

3 b R L G Kl Lt L DR oo i

as dé!g(ﬁ-ﬂjéﬂ\h@ﬂamn chl or of orm (128 m.) and tri et hyI am ne
(3.6 nL) is added, then the reaction mxture is heated

t o Flesrterm “plsyng’ 8s msedhreein ea?clwdéwarhqa TP Mok tocksotagpn atoms
vich 080 SR LUy A0A, Do CPRSGRLERL et AE
gro(3 04h td)nsabstituiad beshbmlﬁltbdfvﬁ% mmwﬁx@ ischding,domt 68t

SO X TR N O

alkﬁ'ﬁ@ %r?gfo% ﬁgﬁ afy HetGar {1 alﬂglﬁ’}l'dee Qnﬁf% SdrbbSAiceeld SQ!}IU Bier,

togra ‘eluted Wt -"acetone (10 :
hahdn,dlyﬁr@ékabipd@,(ﬁ-Zﬂblr mitrp ckalyh [sﬁ],fq_aoap,[ ar, thiol, fis degcnibed herem
b’r%gr}g $‘8§/¢g%1§ aazsdts%d Qre]é,]“l?% no —aromatlc@arbondbased ring

com &d‘bﬁ@t'lé‘ﬁ%’c SeveR bRaB6& eloydend RbmisOdtilehst SelcafBbn-carbon

0.2% are obtained.

trippledromidhy Bxamples pheygtoabiyryhsreppsiingludp tay precnop ligried 40.deh

o WA ki, e it

is a(t$pe ditdycloalkenyl group as defined above, and is included within the meaning of
5,6-Di Ef/dro 8H- I m dazo[ 2, 1- C}{h% 4] t hi azi ne - car bar deh
the jeyen “cyriopfipnyld. Weeseptlpasi gng st he cathn afoms ef the fing is rgplgged

wit é’he%f%a?to tsg%h ésl, b %Eit llﬂllted %o, hittfgen, gxyé%n,(sﬁlﬁnl, i3} phéipBrus.

Thd @2)0&@1 Brotip laydi hete®blydloa lkipmd [zByub-aah be substitited brurubstituted.
4-t h - bi lof3.2.0 t.-,2-

Tyl eL giomt B ReferosBpaIRiEA Bt O e b OB RARTIL e

mox(ez%}o%s) inSRbML! B 8f 1iRited &, ByKtiAnét b (HsHest@lted aticyl, cycloalkyl

4]t hi azi ne- 2- car bar dehyde ( 392 ng) is adde dt
alkoxpe aﬂqeyylaeﬁqloaikmyi |ab1<y(12b cydlyalksyyiu armh h@tferqvgsar aﬂde(hydq, agyino,

d t {
carbiai i pacr S P RBaRRE S Suidd: et TR, SHEShg R, pr il
as ®&QtBddMer&h. (SR, 6S)-6- brono-7-
0x0-4-thi a- 1- aza- bi cycl o] 3. 2. 0] hept - 2- ene- 2- car hoxyl i c

aci Ehmteﬁnt“ﬁad’bemsyd hergingis a(graqupotha cqnéala%wam haged aromatic
ol i AR5 0 BB .
phe@l@)lﬁj’eﬁdetw, bid fheiliket @hetecﬂnlfl‘dgll’l’ algbinchudes “hf&emhnythﬁ Whlch is

m xture is stirred for 3.5 at -20 0C and tr
defifjeflgs 4@3@%@&%%@@@%@%@%@%&8 A hepshens eéefoa‘fom
1nc@1rf))|§¥agt§deglﬁlslﬁl\%g€‘ ﬁ%@ﬁ the @r&ﬁ]ﬁg%&gﬂt :)J?BF Oﬂlfgsodrﬁ%gérbﬁgrtns include, but
are @Gt litbied @, mitrageacoxygay walburs asdphaspborué.2 Bikewise, ths terddémpn-

to the reacti and the sla
helgrRprvke PRRH Oé’f“ﬂk}ﬁﬁ djp diiean (g %ﬁn%gr S ontains an
arofAfP gﬂﬁ% tRAIGRRL fot RYAIN 4 Bet¥Rafoar Thd &y d A d}'S carSBd $ibati@ekd or

sodi drogen car bonate and bri ne, MySO>4) and
unsr'ubmteiGéd ThEIae/I fgiduprean be sebstibriedkbwith ane dr mndegmumudedmg, but

notg §es Tere&dugtﬁted H &P‘Wﬁiyﬁf@ %/%ﬁl_ﬂ’ca

cy o?é‘afﬂtéih a( 1, c¥loalRyrel] CGir ﬁet(n%&‘zyl Galdés/ak,Qino, carboxylic acid,
gfh%@y %leﬁg,zo 3ZdKjl cl][1,4 th| azin-2- yI)metyh I
borpm@ qg;d@ ﬁﬁerzeﬁ};@@lmhqqu ihﬁdrpxy, ketone, azide, nitro, hydroxamate, silyl, sulfo-
I t % F DOX
oxo %? 18]>/agsed|%%c b%d@%{é‘ﬁp i Otglt[hg B ;e1 ag A F&l?c%ﬁiedof aﬂ/l §roup and is
obt a| ned above is purified 9/ Si 2 col um
chromat ography by eluting it"with 505
et hyl acet ae: hexane. The pale yellow solid obtained is
di ssolved in THF (17 m _). Freshly activated Zn dust
(2.2 g) |s added rap| dIy W|th 0.5 rmI/L phosphate

1T r r .
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(d, 1H, J = 0.6 Hz), 7.54 (s, 1H; IR (KBr) 3412,

1741, 1672, 1592, 1549 cm 1; Imax (H20 304 nm
waxerspdesI8Pr epar ati on of PCT/US2006/020941

(5R), (62)-6-(5.6-D hvdro-4Hpyrrol oH . 2-fr| pyrazol -
incMdBB e 88&itidn Gi‘@arﬂl' 't i ﬂre?&f‘m @%CAIQF gotphRERE bgurﬁln

e- 2- carboxylic acid; SOdI m sa
togghe- i h\f@ﬁed Ting-spyctucd, o in, Iﬁphﬂmkeye,azaieeatﬂlched BioXytior more
caramgl esterﬂ Re titled compound was prepared in

?ﬁb athan and co-workers (Indian J.

CheThe t%ﬁﬁsl“arﬁﬂe Bor ‘%@88nd: 7&)usec5h@rl§1n2are represented by the formula
(5, 6- D hvdro-4Hpyrrolori, fr;? yr azol yl ) net hanol

NAuvéd—l FheEA w2, Aé@a@ae,ﬂ@denon EPHE, lms@gem)r Sgbﬂtlmtedmr

a h at.ro
onfy PO ol e IREE 2 RAET DS B ST
hetéroﬁyfgx]opylaededcﬁbé?dEcamhoxyl ic acid ethyl ester (8 11 g)

vvas added to he sus ension and stirred for 2 a

0 TheEmy Geral v RTEHER SAPRRd by s Mrnm@u~aﬁ(Ap)a, where
1 o t |
A SROIRNEE S Phetulba Bt phABRARIRALE b Ralo] ity
cychrialidenyle aliggisylesyal @adl ey, \Mstlj‘lor/he%baryl'l'gleup agdmenbédab(eeem Also
r SHA filtered. The filtrate wa

ine 3R Bl db e Aeptabe T Petistedrpeied Fanpoimipr ity o travalent
strubtukdse conmpound as brown crystals (4.87 g, 78%. 1H NWR

(CDCI3)d244t1HJ—58Hz)254-262(m

2H) Thegtegy “¢arboxptlic agid? ay usediyeyein i representedby the fernule—

cdfoh o SRS nehiafet LBl i 39u0ns HlioSh 0 oy
grotff)@2., Ca@.i vated) (24.4 g) was added to the CHCI 3 (350
m_) sol ution of (5,6- dihydro-4H pyrrol o[l
2-Thejteiyn assst” 2s Yscfrhergimisgrpresengen y) the fernrudd +REEOXASor —
gL £ A SO RSP T TS LI,
cycloatkenddalitpaldy cyodxtbﬂlc}agﬂ rar}és&l]fe&roaifhlegrbep‘a holdissciiee] herein. The

lLied fto silica.gel columm chronatograph
terng RS Grags Giet G TR RHBARES TREo — (3 QO ABIOI0),—

or lt‘ﬁd(@)?%&%@@?%% %@1@0@ ﬁfd']@ﬂezaﬂ%eyfthe;?é@{ﬁ?ﬁﬂyz (aggl’}s?%&ed or

uns@htited=alRyld cyeddalkv, aker(}ﬂ cyﬁ]elalk.ény:l Ak zdycl@liGRyl, aryl, or
hete%(%ry%g%?%? gésﬁihefg?;e;elﬁlﬁng)‘;?’;l& 5 115t)erger from 1 to 500. “Polyester” is as

the tefmfuisbdPdr (ﬁ%éﬁbe?a Mlolp 2y is%&iuced b% the reactlon between a compound
7- 0x0-4-thi a- azabl cvcl or 3. 2. 01lhept - 2- ene- 2- car boxyl i
havingg legst ty@dqarhﬁxygq: acid groups Wlth a compound having at least two hydroxyl
gro‘% 6- Di hydr o-4H pyrrol o[ 1, 2-j b] pyr azol e- 2- car bal dehyde
1. 36 g) was added to the dry acetonitrile (148 nlL)

S ol THeitexin Odthén lay dseduserdil) BrrapreSenbed] 1) the Hetekul@ ABOIP Goighe A
ere at roomtenperature. The dry THF sol ut’i on

and?’gggg Eg)m@@p epdeatlyg syutstifiteday-unsehehiujed ﬁkaL gycloalkyl, alkenyl,
evlgERUHE L AAIERL s SR sy e om

polylaélerﬁ astusehereinak egprésente@ By OE foandlaEL-BAf §-A203, ] wherdas and
ed. i.n ortion. The reaction vessel was covered
A2 G0 I enlEn By e R R s A Ry b Ry Ptk ek
d . i G 99 s
cy R e bRl ol Bl (0 ¢ Bl tin and e i
an iplegdriodronThéo §6A cExammples oftpotyetivea grovgs medudepolyefiylarcxide,
ISt'rﬁed for 14 h a{MO 0C. -The m xture was diluted wth
po @EW“&&%‘E AP YRHEIBRO¥A®h 5% citric acid aqueous
SOl e itérh “tfedilit? A @dd $eRIHITRY /188 ﬁEJloga{sklﬁI&fi‘ﬁE ch\i\mdef
and brine. The organic layer was dried
filtered. The filtrate was goncentr at ed under reduced
pressure. The residue was dissolved in THF (106 tnl )
and acetonitrile (49 m_). Freshly activated Zn dust
(22.5 g) was added rapidly with 0.5 M phosphate buffer
(pH 6.5, 155 m_) The react| on vessel _was covered Wi th

.
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m xture was diluted with ethyl acetate and H20O. After
separating organic |layer, the aqueous |ayer was
woextractmd with ethyl acetate. The organi c | ayeCs/Use006/020941
conmbi ned and washed with 5%citric acid aqueous
ut | nd brine. The organic |ayer was dried
broﬁ% (flc’d?g filtered. The filtrate was concentrated
undeiic fe@fl UERHoRYIR a8 lised heldir i9 repiesitedBrstha fpinids —L©H
silica gel colym chromatagraphy, then %%uted W {

chl Bheotel rketaps’ asiuspdh %rsmémpaesmg b ihe ieegulaA d(B)a, where

¢ |
Al g%(?é @%ﬁ%ﬁmé%%{d%%%% %ugévltgtgﬁr gnﬂéﬁ?stﬁﬁ{eﬂq'l_lﬁyiﬂc}e%ﬂgm?% ,alkenyl,
cyo%a&enyfs bflkynﬁ dfel¢adkyr3t)aryldoisitetodigl gnopp Zmescﬁbﬁﬁhﬁsin
) Tl)q(este% %de U?lsguSQd gqem\]ls re}i%ébse%teﬁgy (th%f h](aé—ﬁ;lg )5(
1H, Tﬂe terrﬂ 311@0""%& use@l IQ%?elfﬁs regregeﬁfecﬂ-lgp iR f3§mﬁ§,—ﬁo X
1H), 2 (s 1H), .3 X 1H' 1

, (s,
O 3The tthﬁl “m‘mlﬂj aq gseddleyem 1srepresentaﬁ4b3( the f@’nglla(—l@lﬂ

Q,.7..X 60. (
7 G’ih{ t%%’m o_s%ylxaﬁ‘;‘:?ed jlerel%lsgemfien&él@%ﬁ? Gorrr%l_? % é % where
Al,H) dinBheparSse, independently, hydrogen or a substituted or unsubstituted alkyl,

| 5RU6Z) - 6-1 7- Met hyl - 6- 0x0-5. 6. 7. 8-t et rahvdro-i mi dazop
cyclgalkyl, alkoxy, alkenyl, cycloalkenyl alkynyl, cycloalkynyl, aryl, or heteroaryl group

-yl met hyl ene) - 7- oxo- 4-t hi a- 1- aza- bi cycl or 3.
asgé %ﬂ}e- -‘ene- 2-car boxylic acid sodiumsalt and

( 5f The feﬁﬁy siBfo-FxdVetshisbd Bereinds BepBeséntBd be theafovidnins i AEE@HA !, —

S@p%y raPIHORA TR A et A4 £a% by hdsosenysr @ sppgituged or
un%l&%&{?@g%m%L eD8oAKSRRRRYY! EfcitttshyB atlyHPl, 8&l1batk PR, aryl, or

hetfraeed groyp @F desstihyd héeix SFBouhppigthisespecfigation- {SOY iz @[short

nar PR AL AV r B B B S B RSt Birk-ono group
rep?es@ﬁtéd By BRI8Mhul8SLS0AB 1wﬁa): Ahasn Bk B§@b¥ador Nsubshtuted or

and acetonitri .1 n Freshly

unsybstitutad eﬁ& keyelaslkyk zﬂ@aylg ¥y @yba yphlo §m19@11émdf¢rﬁls or
het&égref?gr Hp agggsclrﬁ) Végergglv glﬁleeg e “Sb].lﬂﬁ ﬁgtugecg h%rl-le_ﬂl s represented by

the'fblﬁhlilﬂa ATs(e))gfe?a extuefmAhhnd At eaniRs mdlegﬁrdem@}b v sabétttaeed of or
The reaction sol uti on was

un&ﬁas@éatew;ﬁw @vﬂy ﬂlkab é}ck&gél ayrdoalliqnyb plamyh eyt gHk g Y o pT
hetﬁ%hfg;l Erou?ﬁg dQs%glbg\@ gﬁg—: £ B Y‘@S{ﬁi@” angkehifgr e%ﬁ'@%{%%ented

separ at e ueous ayer was Ccoo
by @6 fzmnhlé. VSRR where aeddmd A ccaabp,usdeg@hﬂdrmlyBa @ubsiﬁtuaaed or

oo S SRS L, S s R0, o

si | CDS—Z GL SCI ence Inc., 10
het&rog@?%?n}u#\égdglphﬁg&}lﬁ%%osphate buffer (pH 7.1) : CH3CN

9$he te?m “thlﬁl”mﬁﬁlmdwhqremThmpmspracthbjetheffomula on8Hof
%e ce w11§ Nnow N%ewade n %etall?é specifsc a}sgécrtsa Ic?iy t?le %1scfns<gj 20

maﬁirmér @cﬁhﬁbu%dé/|c€ﬁﬁ)B§ﬁ|t16ﬂ§)art7dé%Xﬁ1d4mEthbd’s sxBEFPbEWRICR R
0] hept - 2- ene- 2- carboxyl i ¢ aci d sodi umsalt and

1111(s5¢trd(16tjwecc(ommemglﬁ<@nm}a§ 5,6,7, 8 t et rahydro-i mi dazo[

_az ge%{fxr e&}aés 20%1?}2% C{;yj,f%rg ec)src 1% %ﬁ%ogenis dlacloseél herein

carSiy (Sbtéﬁﬁécﬁccﬁﬁkﬁbl%ihllty%r 36ﬂﬁy%9ﬁh%1ﬁd|\ﬁ£ﬂg teesiQed gendrally known to
adjust pHto 8.0 respectively. Each_solution was
thospptdall mdthe artu Feeexamnle Hastaine patgnlpmd Eaggmts used in preparing

thecl\ﬁ{z:goﬁsga Eﬁﬁf@g@g ﬁ‘cgotl)ﬂlﬁ?séﬁc% %@2%1%@{: gﬁlﬂﬁle(fpo% Thmmercial

chromat ogr aphy. After adsor bé ng, the colum was el uted
with water and then with 5%acetonitrile-water. The
conmbi ned fractions were concentrated under hi gh vacuum
at 35 0C and | yophilized to give the title
conpound(SR) (62) 6- (7 l\/bt hyI 6 0X0- 5 6 7 8-

I Y ¥ I
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thia-1 -azabicvcl or3. 2. 01lhept - 2- ene- 2- car boxyl i c acid,
sodiumsalt The dry acetonitrile (92 nL) solution of

wOkh@G/13089a- 1 , 6a- di azapent al en- 2- car bal dehydeP{T/UB2@)5/020941
was added to the dry acetinitrile (92 nmL) solution of

sup%ig%élgc IAelg%ﬂ]eﬁ 1031 ng? Q@ﬁ%ﬁul?eeg?fsfﬂ %&??saﬁt) gfgl%g](Moms

PlaihB.EN @1 YFididr Séibﬁﬂﬁﬂ@lttﬁﬁirgﬁ IP@r) @f Sl@mﬁ I(Stf obeisZylb.) (0@ Rre prepared
- bronopenem 3- car boxy was added and

by mﬁ&ﬁs Kaaveiovpase cliliedan e al’tz@leﬁlftgﬂéﬁchmeétsﬁtyfpﬁhﬂ% geterences
s o ol 38R R Q0P OGRS e VORGS0 e sty

andrfoxb Lﬂlgél)omibddtsl Cheadsttyof Gaﬂboﬂ’Com@@uﬁzﬁ Hothnhasdad enld WI t h

di t h ' 13 d t
Supplemenily (Hspvsaclrs Purlbbhol el Qae Hegrims: NALe
(Jommﬁfeg ah@ S8 CoeNaNBLdH§ Q@v&%d b’i‘gé}u@t:hélnf%gz (T.fbﬁn Wiley and

Gtric¢ acrd aqueous solution (10
Sonaddib Editon) Headlenekt vhomprehansveatzanisel ra@ﬁfn@meélonay\é@H

Pub%ﬁﬁ@ﬁ%% d wth ethyl acetate (3 x 400 nL). The

ani c | ayers were washed with water,

sat Nlsa! @st16Rd herdihyd hegeaials I6RPBaid, edithdiitions, alﬁrdoﬁq)onents

(MS™) and filtered. The filtrate was concentr at ed
that geti e useditos.can be aised incconiyaction, wah, can be used in preparation for, or

e z tale

ave fShie ok FRSH QT Hlduds dh cqmBRS AbAT RSN MaWlrd AL are
disd1Gsed hefdirg phd 2-ietedezstoad thaxkwherccanbidatipnej dubedig ritgtactions,

ester was obtained as_a brggﬁéa r phou gﬁ% id. Fr eshl
groups, Fipapidfeserimalrdals preglislespd jpad whilg seecy TEnGs Afpagh warious
mdf(l;?aolf&i-arggq&glg uteﬁzgﬁi'gl aq{(:)%lg gllﬂi ? rﬁsutz&gg oFttlest BorhP&unbisfmay not be
exp[llaﬂb’tdbsc}(}sédl,}daa& tsispeeifically contemplated and descnbed hereln For example

o AP M BT L 00 e e

of o%n{yoh&ﬁ@ 8PdY% oRpb@id arm@scﬁ@a@tea@maﬁ@&%@} cOMISIn SRR
foil to exclude I'ight. The reaction m xture was

permulgmpo tlt gregrossibledird spectfically cmtemp]@mdt@mé pracifteally Tdicated to

the Caﬁrlﬁg 33 o l ég%\g?ﬁélal%&!u%nﬁ [ 1\%;}?; 1 ?(; 816: Cﬁ{c?(%%d %g w%ﬁl a5 h%lass

of d@) héﬁ’[@b E291Ql Fidd anl &nasle QﬂQSori@M@ﬂiorv\aﬁn}ﬁcﬁmamaIH§ disclosed,
t hen the organl c_layer was extracted wt

thelprqunuf b ppeltiadiyiduplly recied.cagh isandivisyally gnd qqﬂgctlvely

oL SO LIS 0L SORBEPRISGLe 8 M por b

-ID CC—lB and0-HHite 2hed flly c()ﬂl&ﬁlm‘ited Md shobidHei coKsldened @mclosed from

.) _c¢olumm chromat ography. After adsorbin
dls@awﬁﬁ feb WAL T o0 Fadnd e amp oo E% Likpyise, any

sub@&tir QUﬁbﬁﬁ{ng{ bptgese-r@ 81s6 QPR ey 26 hic left&ﬁeﬁfd A8FoR! Thus, for

concentrate vacuum at 35C and | yophilized
examplgithesubhgrotp of A-I; (BFE oamiﬁfsara syesifically &nmem&ﬁl‘l@i &l shguld be

634 , .1 9% H.7. 25 1H,NVR
cort ey Biplpid ot Spgidsgebear, ARl Yo 236, add il Symae
corhiSinatidd) A-19- Pilis 6§nce%fﬁ 1is ﬂ)zalf §s|pec9t§"))f thlsF‘%hﬁdf&'u}e #3Billing, but not
1752, 1683, 1600 éjé) cm 1; 292, 196 nm

limétr b sieps i3 1pethpdsr eftanng ind B i(ms@scbs@ sornpasifiensp Thus, if

i€ 3 Ve o1 AU VAP A S pesiomget it ds wndesnag s sech of

the@CAditicnariteps aalbt pSiferndd with bay sdetdicrisdecd Bﬁcdlfhlﬁmhmdﬂ &
conmpound was prepared in the sane V\gg of Marvin _M_ and

asppgts ehthr disalpsrastiods, parl tha salorich epmbingtion sgpecifgally

con gré%laé?%ﬁe} %gc?gej gongéfé (ﬁLdl lje-4-thione Lawesson's

e solution of
t hi azol i di n-4-one (14.2 g) dry THF (690 ml _) and
the reaction m xture was ref1 uxed for 2 h. The m xture
was cool ed to roomtenperature and evaporated under
reduced pressure. The residue was triturated with

CHCIS l\/b()—lz? 3 sol utlon (65 m_) at roomtenperature

- . M 1 Y o o
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m xture was hydrogenated at 40-50 psi for3 hr, and
then filtered through Celite. The filter pad was
woastesadoasst h THF, and the filtrate was extract edTmiS2dv6/020941
ethyl acetate. The organic extract was dried over
drous .magnesi um sul fate and gV, ted
o ISP S pomg g PR ahg b speisfing one or more
requ @&ﬂsﬁ‘é&e%ﬁitbﬁals M§1 m&rme (nMgﬁEm ﬂﬁl chlNdstced in a
, 4.76-4 6.50 (s, 1H),. .
med@nﬁ 30(@1’15111@)0;16 vsr m@re( 19mc;|11e[;11ds7to ‘p@v@@ a mmregggd\pgge{@g a solid
nangh EB 9 o . R PGP 3o SRS TR BRYDF e gyrepr mors
magd¥fic AandpBitRufkte substances distributed therein by combining the mlxture with a
aza- bi cvcl or 3. 2. 01hept - 2- ene- 2- car boxyl i c %Cld ST,
substanCpRERYRIETW IS ORI TR PP AT SN B SCE S YRARAL "one or

S e R

duriBEMi( 26¢dverwae, ad didtramdgrictie ficht is app]ssedrte rtipedktwiedn aligesaid
reacti on nedja ap p%ared ta,_be 3 The reaction was ..
one|og RO panPpEciigie HIDFARCes PR 41 Qad orpBRedin SUbsiRLe aterials;
%%@ﬁ BOMBR bide inprdAiing Red¥rwaSo
and en ?é%ﬁ%g%&gg%ﬁ% ﬁfogg]rvrzlnut esh%e'l'lhcrabrr eaéltgl on was "’
storkmmwm sﬁl:i(}ls‘smarIZpdpbBandFimlgnetIheeqwddngltaeeont o ice and

{ d t th
ThdoBbrcsarer g siep hy B bR LRGP B s
spedibd, fhad ﬁav1ﬁg kdein fgﬁfoflnt‘é Degdly yeloe BWeQ] okt pesteably i@y 100°C.

gave 5.0 gramo roduct. The conpound was di ssol ved
In most DG, (1ng Mq)nda SWRLE oggﬁ;)gasaéts @o@a@mg(gneé{rmre cations that are

typl&f‘?% }a{\’g .3 car %ﬂ‘}fﬁe‘ﬁ 3‘8 nium lons, althpugh many.pihor types are
knomrp(ture was refl uxed for 18 hrs. Then it was vvashed
with water and dried over nmagnesi um sul f ate.

was ..
t helisplopedshasereinas @’é’i‘f@%sﬁ% o therrostyclion of Hﬁl&ﬂ?&%te‘é%laﬁh%mh the

L TH8 6k %ﬁ@h%gth bstrat
na“ﬁ‘%%‘ﬁ‘r’lu%gfn% J%Jﬂcfﬁ Pafd llltjfil‘lr% 100nfm Iy strib el R g rpsin substrate
materisM The p'fb%)ss V@ABPHiLRE drsscddmgmddﬁoefsmspamdﬁgol@ @Kmomcresm

mnutes hen it was reflu ed for % %gnch ;
nﬁ/&f@m%’ﬂ’&g% R CLE aIPe g
conlicﬂ?il‘fsr% ﬁe%r%ncﬁé%rﬁ&hqﬂi’di d}ﬁb{'/‘ME adGiRbRs, %n& 220308KH g a 8011l
Imed organic |ayers over magnesi um sul f ate.
nanbinategial aordpmng:‘éantonapen@m/@sm s8hsteats weisHalsthavmgdhe enpyer more

material wa 0 ved E))q\/l 300
ma%qeg)cz Inaléop(ai%c%z% ch%g U ec?, }éer?l tc?%ﬁnﬁ%&%@ﬁ&ﬁm with a
nOIP%l@ént %%eﬁl%nﬁg ShdtecovEnesie uh el tramagictiox idistapphiad to the
added each half an hour later. The material was then
mixtinlette pbign therone ghmerpeanopfrticalefe subsiaries within g onpoREIgTe resin
col.umm . chromat ogr aphy gave 1.206gram (14%yield) oil
Subsﬁr%taﬁr&teﬂﬁmz d 9.84(s, 1H), 7.41 (s, 1H), 4.74 (s,
2H) ThéhufiQué ﬁolvélid,n pic-ﬁfertﬁesl-dzf)ldxﬂc G6uids all@forkes dBstAptionss a wide
169, 1( Mt Step 2:. Preparation of
range Q%r Qﬁgﬁt%mﬁn@ﬁ, Rifewandy Elf’ffg;]lagﬁlsgﬂﬂ in the production of

ma%lléé_??%t LS I}-lgl szto gg Imga&[‘ kints PERERER RN RERi18s R8RS 2 Fhrther,
thebs ﬁ&l@dﬁyﬂvm Iﬂrdiﬂmmscaﬂs’b dlow] thy icame Bqwa Ithdcilsstém/@JWide range of

(336ny, 2 | di t
R e s S S R SR
mnﬁllgg aF fH%%Qﬁﬁ E@ostr?ﬂ%@nﬁbﬂ‘élél 581 i@ $naPlbiid Rfhophrtiddiate substances,

an hour.
whishowpon7addios e nhxfareltoatz“aaomsebf@nb [i8 henofliesystfonthe ﬁéﬁaﬁ% af

oA e OB PR O T

was i medi ately cooledto oC/ Trlethylamne(lm)
was then injected and the m ture stirred at -200C for
three hrs. Then acetic anhydride (0.4m ) was injected
and the mxture was stirred at OC for 18 hrs. The
reaction rredla was then di | ut ed W|th 400n1 et hyI

. - o o ' A NS 1 ~n7 ~ o~
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EXAMPLE 19 Preparation of

7- OxX0-6-(6.7.8.9-tetrahvdro-5H i m dazoH . 2- al azepi n- 2-
wolomstidgdene) - 4- t hi a- 1- aza- bi cvcl or 3. 2. 01lhept - PBEEAS2@6/020941

arboxvlic acid STEP 1: PREPARATI ON OF

6. 7..8..9- TETRAHYDRO- SH-.| A : .
vl TR A P S SR g
aligHéS & toale piesddIQrf tHetd2dotrd mapabtiveielhd Hurigelihd @edohtiviition step

5eq) was next added. The m xture was_stirred under
durigg phagjethemgpopegtigipssare sl mopile sedalignahice d hireIONSD m

' : . 0 ) '
ARSI SOTERAEILORM, 28, I pITSyP080 6 & BUAS s o
the amati@ootiafirnation storagd ngadaandod tothe bighadnisetrepy bndalrgndhent of the

This materjal was dissol ved 300 et hanol,..and 2.83 ..
nenghEsel] VTP ST FHOT B A EL o S G A QTALS Rigdia can be
T | | -
recdr8d ﬁﬁ%}?éog%e{ﬂ%onal fé@&dﬁiglefofc‘% u‘é&ﬂfor‘ﬂ?e;'%efrﬁém ¢ Bf recording

vacuo. e materi was added 200m et hanol )
medimg, suvhras felrctrvak dndgpetaa dight, beatofte. 1SBEplami@asiing sorage media

. sodium net hoxi.de and 4. 8ar am ( 25mmol " .

inct3 06y e COIE RO BT AT Gnd EHERE, (Hpe g i the artas

e-ink! bl @bn 3% 61 papehshich RO el‘éb@oxﬁ@ldi/s?lﬁy t¥@sology based on
renoved and 200m chl orof orm was added ong With 10n

fulltaolastphggrammahie mydia pradeeas by Masinkefrpmndieychdfanplsrel) agddn

t hen o] t 30C. The reaction nedia was
ma%“aeﬁfr“’f"%b%?ggpeég"{\%gsg% 300m DCM and 2x1 50 potassium

c arhandteendnSWentshiheluds, banare nbblpaitedvers pdiar Hquidwsgstems, such as

magnesi um sul fate. After filtration a d.cqngentnation
watgr, gloghalh a1l her hydge ligwdsa esexpRpls: he iRRIAYdg5Tenoved by

iy , 1H), 6.61 (s, 1H), 6.45(s, 1H), 4.58 (s,

theégﬁlf“’%.ogg’a%g‘m H. 1.90(m 2H)., 1.72 (m 2H): M

164T19{ i) eBic el RuseRrcep he aniexial, bfaxial, or triaxial, depending on the type

7- OX0- 6- gﬁ 7,8.9-tetrahvdro-95H-i nill.dg%)og!.fz- alaé)e itn- 2-t ol
of Qiefiieginy o Higyiaoparfisies desirad jind fr srpisd & Hireh SR liE rtgria
con@a[ziﬁg% Yhh&parted1Ek 8 abedtdBrcd Shithahnes @ Wik kidwia#Ohd art. The

azepi ne- 2- car bal dehyde ( 1.31 2gram dmmol) was
magtiegis dieldeeseiio 8lign thamenamiticuiatemaissialsegn deyumbicsipdiBeld

t t 2. 94 dmol t.h
sSSP S e B RO DS B9 IR ot s
to 2BBut BB Gauss. . .
6- Br onp- 7- 0x0- 4-t hi a- 1- aza- bi cycl o[ 3. 2. 0] hept - 2- ene- 2-,
car Besyioressecdiselasediberein erariisg pokgresy thah contag vampus repeating
mo? 'EHPAQ unif} a%QflTé reyfll:su‘ﬁ%fagé a f)%rilalm eg@ftijlgﬁl_)%%%%ﬂ%r}:%ﬁ cBitdin polar,

e mXxture was | nime (of0] 0]
nonHoiniy, b%d &[ﬁrg’%iogrgﬂ?s), inmmri]ﬂ@ but natjlietteddo,amEib SNﬁmg tDiRe,
tirred at_-200C for 4 hrs. e i ¢ _anhydride
NG Ol S0k s M e B R SBoR DL ERE, -aga-co-
A . ! I .
Ny 34 RHGREDTIE, 1886 oo TReY B WaSork BESIALIEN RRDk dlong, or
perdenicp, thePolyimesithackliond, inpdlyumrhisoelr &0 palyesrykndda @otsvinyl
alogilL B AP B, PEBRRLE T Bsten o b BfRh by betiTimide,
arafgl(%%@%%@% PHRA NG ir3A9¢rRNlion8S Sh@p6ly(HydRsyRMS] ﬂiglgtne?.

roduct. This product was then dissolved in
ThéReiEretpd aborinpacfbosaluiiysysithe wspagtivepolypies6 By polymer can have

1 Xt hen.subj ted,t i hydr . h
o o P AR50 SPGB oL Bl B P
intdridol@tRd idthh e, sdadinothateddnisieaitidne Theerihfetictidnd govern the

vacuo to renove nost of the THF. The sol ution was then
solulisgl m@perbicy endbpatymeeceand basified to pHed with 1 N

sodj ydroxj.de L L [ A .
oS RO 6ot AF Bobtin B b HioBth b g tiions
acetonitrile in water. V\aterzvvas t hen renoved t hrough
concentrate in vacuo and 13f myg (31% of product was
collected. MP. >250 CHHNWR d 7.78 (s, 1H), 7.02 (s,
1H), 6.94 (s, 1H), 6.36 (s, 1H), 3.92(m 2H), 2.80 (m
2H), 1.78 (m 2H), 1.61 (m 2H), 1.54(m 2H); Ms: 3

AN o~ R 1 ™ NN N .
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. pi hept ~- ene”-car boxyl ate: 2-Fornyl
[5 (pyridin-3-ylcarbonyl)-4,5,6, 7-tetrahydrot hi eno3[ 3,
wa-20jopposodi ne (400 ng, 1.4 mol) and the dry TPET/US2006/020941
solution (20 nL) of (5R
S i CV o .
R T AT R P —
ble®Agr (772 nmg, 2.0 nmol) were added successively to
t he dry acetonitrile (15 nL} sol uti on of _anhydro

My BFlree alyumdpnt mqlmgchgﬁldesz colluless) Starshetd hitin, éigﬁlot Hdissolve in

oI R il R TR NSt 38 ol

struceae t Onewag $¢ ethanesa polyerced dwscblhtuﬁrolsl to themixellydwdify it, for

li e reaction tur s .stirred, for t -
exaETe hi 2488 0BR ohore Ao ety YA Py Gt oty
sulfARy Bm[b Hah@ ?&%ﬁd R pméas{ew EQuMRS. %emoaﬂcgu&f; a@Bthe
stirred f 0 0C. The mxture was diluted with
polpnkwys a@neem@rttlenqhmtwa@iwd and ¢am tBexeey incregsays dolabwabms:ommon

sal ut.i o turat ed sodi,um ca
orgie ol 8% S E el M 0 B e B botyme, e
disdlbdell @he?hodsHroHaEs ampadd@f pfoRbdsing: thd’ hﬁglﬂé}ﬁﬂm& wsastiedic liquids
with ethyl acetate. The filtrate was concentrated

as the srdvent eyt easepingsdgpucal THage pad Pgessigsstens s appking the overall

t
R e T
howévas, tthea pslynesre modifedrds dadoeithed cabealso bchused dn nreahm]mssred amethods.
the m xture of djastereo 0 re taken to next
Thepsgot cﬁi}ﬁeseyg} Paaw&ﬁroesdﬁaﬁimrs%? PEPAuGHIT off STaREPRRGTS, Bégh can
stmléél 1Hfogn§t1&rp§1d %"E&e?%e@tu o f)e-recordmg] of the mformatlon on the paper.

(pyrid -yl car bon 7-tetrahvdr
ot hloaredriguids (‘GiLg’ y)rhada a-more complex solvent behav1or compared with

ot SRR a5 kTR BRG] frsand ot a moleouta
norﬂoﬁilb Edl@&ﬁn AYp&s diliaeedcibapenl &y s hﬁﬂfm&ly’écﬂﬂﬂébﬁi&lﬂd)a 4,

dlSD@@lﬁ@,sz,erﬂhhﬁh%@  twndingydipelianamlippic/akargerghageep ridweibraham
44 1
sorfdig o s FEARLAY Bl o dhi R AT RAapRBR &

und@eirdrnthé polytet Aldssibidion Eeﬂﬁsi@k h B! iSvaieadpidil Chusiin ](I_5 112teract10n

g) was added ra_EA dl z 0.5 M phosphate buffer
pargimsterszge pROWNn iph é@lan %ﬁ%hamoe%dw&aﬂw ItYHrqg@n pond

t
e R Ay SRERL NP i RS ML i
solventd thaiearevaspabid dsihhmdlvm:g)mllawse G&ed tHG; belog).0Cimivh NAChhe of the
mo%watfmf?ug?sg en‘gcggdg\fsé h@%gq u e%g apdd%, téﬁ&glsgggbm?ty to 1nt2ragt with
solﬁt% Bﬁdl@éu‘?& vid Don-BEHER §r - aMBlo\BSorSQIRTPLI0B40RY. TRd @itlon
vacuumat 35 0 o0 give yellow precipitate.
C4rpmm,dn| combastipumiithi thel albyn P2 exhiby$ ﬁgn@@@ntsaéllﬁvl&@mteract with 7-

sy Qe oL W LA b b d gt TR T At of

hy & of diNad, |2l 30mg /ﬁ@lt)%ﬁwu ABrdod SIHK A®E0! coMdf#ed to that of
coll ected and concentrated at reduced pressure at room

1.66@ ppBat JUAEIhydFhe2QkVmalsol i d was washed with acetone
and filtered. Dried. Yield: 50 ng, 12% as yell ow
crystals; np. 195 0C, (M+H) 426. Exanple 23

TabYegpar ation of (5R 6Z)-7-0x0-6-(r5-(phenylacetv
-4 5 6l-tetrahvdrothienofld 2. _cinvridin-

faYaYa) r\m [myaya ml|

Tonio/l@uidt hyl eneVTexmss t hi a- Hotezidipi CVE hypdregerO |' IHydptgen | molecular

r5-f phenyl acetvn-4,5, 6. 7- t et r ahvdr ot hi enoi r 3. 2-
cipyridine: To a stirred solytion of

2-(fornyl)-6, 7- d|hydroth|endF3 2-c]-5(4H) - pyri di ne
(0.41 mg, 2 mol) in DVF ( 20 m) , phenyl acetyl
chloride (0.35 ng, 2.2 mmol) and

N N-d||sopropylethylan1ne (10 n1 excess) was added at

o o, o R
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reduced pressure. The residue was triturated with THF,
filtered and washed with Et20. These materials were

woantwimedsand dried under reduced pressure to RCTmS006/020941
the titled conpound as colorless crystals (22.3 g,

(t, 2H, J 5@01% Lle%iare%gﬂlﬂ—o Hong (sd_;fﬁnd 7. b4 volume

(d, 2H, J bz 3. 2 etelH | Jdactai®s 7| Hzp ep| 3:
6. 7-Di hvdr o- 4 ?-p§?ézolg?l Sealpyrgéfﬁe-> SEﬁrggrbaxy

lic acid 2- ethyI est er 5-(4-nitriopemagte] | epremeter hy

- 0-0 0 Gl A A A B A A
Cq Ellene (3480405 sol ytliB# of 4.860 -0.121 0.392

T“n%ﬁ‘?—pggm tTobenzZy pRycan joIgE )= 3= oXor & 4 O, ?g rany 1ha73

oxa-1 | 5-"dil aza-7a-azoni ai nden-3a-i de

C,minglBFs a nitrpgen at nospheioe and rieflaxed for 16 h Tbe39

solution wasl concentrated under rleduced pressure

Dimghylacgsamidy sPPPca- gelleﬁﬁunn chrdhatograpﬁﬁ&B tinmes0.787

— 71 =21 I3y Theytitted ound
Dll%%?ﬂ?ne:ﬁﬁlé%& %Z yeﬁ cv%/3clryst al s ?)16 78 Q, %87%/0 [B'5468

Dirkahsyldgsoxide 7+ 0.52 1.74 0 0.88 0.776

dibydro-4dH pyrazaololl B_aloyrazine. 2 5. dicarboxylic
acid 3-ethyl ester 5-(4- nitrobenzyl) ester was

O 358 AL AR L8 T B e
resi% s@bé’d?a}e métedls ((f)olyﬁlbks ahdfor eofolyialss énd"&m(&,m&*dmabletlc

7.1 Hz), 4.79 (s, 2H), 5.29 (s, 2H), 6.64 (s, 1H,
nalrppgﬂ]lcv\ﬂ@,te sphgtarres wath@neyoy moge @mq lgfuics, Myxnag ga,ndoq.&c;zomphshed

by ?rif@oil%entﬁm'éivré{ g_ Ca&[}%é ﬁi %clggﬁgdl&ﬁ fﬁ' ﬂ%té%gcglvgngl%sesr‘umng

meJ;haBi‘sléhs( %&tm hl@ﬂhﬁll%@doﬁliatm&ndl\mtead@e dntone spezifldxample,
solutio

(2
the 6111?1116? m}v&aed 19 abo%wgﬁ Breraddition gy hgatican bs suppfied yigavy
coﬂv‘e%ﬁcﬁﬁl thndpl dlvedidil h% t b8tired)iddl 4)\’1{ hotQhRE&d tQ)lQ 9)
under a nitrogen at nosphere at room tenperature and
midwaveetbufosr Ihds batn ﬂ:@mﬁ(ﬂaat AdciIOWaMﬂHiduttloBlﬂM ¢BlgProngiles heat but
added ol uti.on.
ais§ i Pbsomigs ofBoReanmaletilin corie [E" e et
W1§ﬂ§h§ t@“ble BofuhESly Webty, & i8BéUled ek tﬁeofa&ﬂa%’e@cﬂigs&ﬁticﬁ{ & vh@e to
room t'enperature, then solid K2CO8 was added to
thetaheorp@mandansulbn&mpmse lpslpllemlalsmotlrh@ qfrsobiteimdesakeanér i al

was f| tered f and f.il

e Bl B Sl ST PR B ARAGE i
carCARGERE (Rt EsoHRda rofb@ldﬂ@@dvmﬁs gerivartizditon 1heﬁgtd¢tﬁlcmﬁanon

purified with silica gel colum chromat og aphy (

Sugh agatpiicasmn be heatgd 19 ahayt 104°6s ar toj abpBPQE %}h@ltrago%b?éh

Thi% gllrellt%%%%{l%gt gflgét \ge?y %él ﬂ?llgﬁ’%@bé/ %ﬁ%ﬁ% rgéhﬁﬁfn} ﬁlﬁ)i)hed bya

dorﬁeéﬁc hiZl):rowfh.VE 5VéIS InZHﬂ)s exdmﬁlé zﬁrSadnﬁbd)u,re bf RRIr¢phili@ H)n,lc hquld and

celiize 1 hipfed tsndgnpsrabiel ym 2omt 007 i £ 0 i nigrpwave
[ [ t

radm? 8@' ?ﬁﬁ@rzf \}fg&&fé&gsq?f Qfgmgl&l mggeeg%ﬂs&h 1631 %ﬁigﬁbla?%@%gr&ofd in

U.S. Patent Bp. @824,699 arsbb,808,657, othich are 1ncorporated by reference herein in

theftseirchion 1 o e didaehepae Sauis B eRlogh b ssinedopm,

Rebif Stbsthte Materidle M xture was refluxed for 1 h under a
nitrogen atnosphere. The reaction mxture was filtered

t hr Suugatblerepmcsu $traGeiniategialsgpt issdn ghel procxgs gl theapsesgaliayention
inch@g i ar ke o drteS At S0y BEs SEMRAE, 18, Shpriont

crude reactant. The above silica-gel mas adsorbed to

silica-gel colum chromatogr %phy and the col um was

eluted with CHCI 3 - MeCH (4 1to 19/1). The titled

conmpound was obtained as yellow crystals (2.82 g,

349 . 1H NWMR (CDCI3) D4.05 (t, 2H, J = 5.5 Hz), 4.32

(t, 2H J =5.5 Hz), 4.81 (s, 2H), 5.29 (s, 2H), 6.62
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in o-xylene (350 nL) was refluxed under a nitrogen

at nosphere for 16 h. The solution was cooled to room
woenpasesr e and concentrated under reduced preesmISe006/020941

The residue was applied to silica gel colum

. chromat ogr a then,.the colum was eluted wth
TINERORFEE ‘5 é%%‘ﬁdﬂagym A10%%e titled conpound was
obtgiinek rﬁﬁyrﬂer@ ahdfccﬁj’ 1S Qhn Be (&ived fﬂxm Bdturhl Y9d syartitktic
i g r o-

55d|msth¥) d 4H pyrrol o[ 1
oulsepinchding bat lecﬁrlms@éltp,cpoéxﬁa@d@ﬂﬁsﬁ egle/éﬁtermaglyalm% ned

B R AT L e

acryate tiydthacrelatied aﬁi tighes tie @mﬁmaNl\ﬂ%eibﬁEH:pﬂyHﬁeré Shut are not

i b, a5t permppuone sighigyt e s> 2 (S
hyd?o@?-:gét ﬁllabﬂacglag %bﬁb@ @19614)'}'{'31&}1%151{&1%1]}11%6 1pH01§ﬁ?m1de%yesters

e-3-C I"i c aci d” ethyl estéer
polyinfid@nides, p@lbi))ﬁ;nzmlrmiée,(arami}ilels P lyimides, podyvingl, @@)h(ol; polyamhne

pol}ﬁtglylelg élgc% polya@ylomh%e ﬁoqystyrehe pol_yeaw}ene o)xide W1%9 teg‘minal
amifle @@me po‘iy&hﬁbﬁe{ﬁm 4hdt BehEdQolyedryliédeRiinaz ol e- 2-

carbal dehyde - -organi ¢ | ayer was washed with

sat Mpao@arsswuolmbhwﬁ ogidimised 9o prptefingnet hydiowgalkylmedpcrylate,
amlsjr}l\i@ ety 0513112 afhg gdbupig f tty}ééx%t %n%l&?cfécsﬁ]l&f Qcte?a‘?e vinyl alcohol,

r essur e an

meth?f mkth@clyBts ety ient fglﬁotj IcHMHiMie— Vrﬂlbl-ldene chloride, tetrafluoroethylene,
6a- di azapent al en- 2-

formgalggiyde, esetpldehy e, yiny med@wclrbﬁadzﬁm Aahisopeage- 2-
nzyl ester was obtained as
Ma%ﬁ%t\%rqﬁéh alﬁl‘ghgt@%ﬂ %‘Fé%gactlvat ed Zn dust (32.0 g)
wasTladhegn ertlamlankbgartwuﬂéne Sutstamoés duitplio Spithe disblofédemethpéh and
6.5 167rg_ to the, THF%]M.HL ndla etonltrt{h (53
conpostigRy ARiDG Ry Maghtlifemels B3P L(BIEIU PO AP -
usé‘éﬂ'tﬂale cﬁ%‘l@hﬁ%ﬁ’tﬂﬁ'&h@hﬁﬂo@ﬂb’ﬂh} BRisBdelof an electroma etic field.
brono- 7-0oxo0-4-thi a-1-azabi cycl o[ 3.2.0] h -ene- 2-
Sultabietmxgﬂeltlc nampartp:ulatet subls‘@nzc;SI inggde but mheélot mt@dtm iron, cobalt,

ssel C red mnt

nicf g et e las Birardh ERFbY bt br i
nanbPAHichIBRAb&ENES incTiiRe ohed€ tioddoSaibult p@iticWaSiraeobtedt Rkticles,

0 0C, and then the pH was adJ[usted to 8.0. Ethyl
irorexifeparticls, niekel parsiclssdad migtwordhereet ure and fil tered
hn% ggﬂgh a pad of Celite. The pad was washed with water

9 The aqueous | ayer was separated and then the

or g@ihd fbnicﬂl)/(ﬁﬁdsvmlﬁmé bac dedom datiofls Mmdnmle/or npdre apibas.eln many

buffer (pH 6.5, 2 x 50 nlL). The conmbi ned aqueoys .. .
exapfess § migiuge elatiens apd Qs is sgheptedand qpﬂgnﬁq% @éﬁm dissolution of

a pﬁ@cﬁﬁf EdtnbiBatton 5(if ohB®r Ho¥d KR s%&rﬁé’fh%t%ﬁtafs@ﬁlﬁ QmE %r ﬁ%@e
g, and then ap to Diaion HP-21 resin (24
maMettsuiansﬂramct(ﬂaemaWalsLtd ) columm chromat ogr aphy

Af t dsor bi th | uted with wat 480
L) BB oo i SoRu o ot gt ot o Tngy iR, bu
notrlhmte%pt& thé 2Q1dWihe thBﬁ)czél[@' Raadslkd g;grd‘zbmgtthfaa&emgcﬁmazoles

concentrated undér high vacuum at and | yophilized
azaflgozyiless oxdtbiaroles, odazinespoxaralings, exazabdrolesatibuqredasstriazoles,

selwlgﬁﬁ)aglao ﬁhqllgsz Pglrg/%%po%r(éle%%@g%gﬁ%ené%%gﬁﬁc}lesz ,tazoles,

1nd61e3; ﬁnﬂé‘line% Hxaz&led BsokBzolddsotrBz8Rs, (t8razblds, behzORr4rs,
1H); KBr) 3422 1752, 1683, 1598 1557 ¢cm 1; | max
dlb(sm@rag@ enzpgigoplians.mibgnaphiophens, dpadiazalespyidines, pyrimidines,

L

e- 2-carboxylic acid. sodiunhsalt Step 1:

5, 6- D hvdr o- 4H cvcl opent ar bl'fur an- 2- carboxylic acid
net hyl ester The titled conmpound was prepared
according to the procedure of Ti mJohnson and

co- morkers (Synlett 2001, 5, 646 - 648).Step 2:

N o~ 1 T Y e I 1
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was cooled at 0 OC, and then the pH was adjusted to

8.0. Ethyl acetate (56 nL) was added to the m xture
wanwéfi3dver ed t hrough a pad of Celite. The padpPa@ais2006/020941

washed with water (150 nL). The aqueous | ayer was

pht%?z{%%{e%; @Hﬁ%%ﬂﬁésg"% BEE)%( r%% 1ﬁn$li’ﬁég{}é¥@)§1d§f& 5 %@tuﬁ%hnes and
combhetionsticred aqueous | ayers were cooled at 0 0OC, and

then the pH was ad%Psted to 8.0. The n1xture was
c or@@rﬁmca%aomen 98 hedonie Hauidicen capprised least erestighe following

4 Md @ub -OsubstHRtedrsn
gm‘lc_[”lﬁr o ogf aX& §993\“3(’51?6 *ads 8 W ’I@%:S(ggﬁu]?ri# V\S/aU)sOSe l'ut ed
unsu%stlhltmuafbox(aﬁﬁosuﬁsbltuiaadcbrtulnarbsatxmdmmeﬂaﬂoctaebcarqmﬂsopﬂmsphates

PhoFRE S aes R BE spe ot kPPl e
non&@&ﬂh’ﬁh% arfiefs; %H&jw‘h&%ﬁhk hd £ashst Qnegﬂn\éﬁlbtﬂhs%lécte@ f?&'n the %roup

onpound”as a yel I ow anor phous sol i d 8 40. 5
congiptir m@)ydrmnzﬂbylowbéutstﬁﬂ alkiyily wmau@m)lb@mte syqlpalkle

hetegoa}]@% éetenf)ﬁéfclo%%)ilﬁ&%gtlt %’ﬁ)heteéocguf‘i]'o(a ,ﬂgil 1?) ﬁl_?’[l't(idzar L,
hetelrbﬂrgl 'SLR)SHQBE& helé&Bdsyl, by, a]rﬁﬁr%;y aﬂc@f?%ﬂyﬂ 5641, Mosphind, A@no,

366, 292, 197 nm Exa e 29 Preparation of
thloe seflm)o e@yomb%nm@wfhw 5, 6 7. 8-tetrahvdroi mi dazori

AR G P sations Yteanting sple gl Fiag o offion
to o€he2 nng atrhamdsJ suchas gh 1nﬁdaiaoumrs<mt1bn,81re puifablePurd threamiomof the
of b5, 2- pi per,i

h
fonig ignig h?ﬁh%oasp ﬁéP%eaﬁﬂl@ﬁ%gem)F OfgEABR g R -dfli gt or
C1—g§ gg&giyﬁfglzlgg@s%ﬁﬂ@d {tr;ldai\ﬁﬁm 588 suitdle kbR, ThOEddsponding

aration of
anich Gmbierrelidiygener pmuldolxayegnB Iy pdditiet,rah(@r-6jp ytihydj)r%r(xnethyl)

. i et oxoni um tetr or obor at e 9%
imidggiin P b b5t < ﬁx}n B0, D B e Gt i f Syable
anigP! ution of 5,5-di nethyl -2-pi peridone (9. 93 g, 78
mol ) at roomtenperature and stirred for 14 h. The
r edtwrthen exanpley of ineis liguidtarapiesdhatere Hqudog edeplemna temperature
car honat e 0
of YRR G 2 BT SRR SR Rl 1 o ARG SO PIeEBPfre of
abowd lfl)OeCh)Fbr i, ev- él&yﬂsohﬂﬁlo[ﬁuu}m aﬁmﬁmﬂt}h@nﬁdﬁrﬁméﬂhde salts
organi c | ayer was washed with 10% sodi um hydrogen

have mbinapeintgh i555 a8 GPaHL20A" G ANHRICHES PPAE O Mgani c
BT R
meltiagpoinn of st 053 °dl. e dtles epahpey @l dootwngildted Bnl: ]gquld%l?s 13yuid

.49 (t, 2H, J - .
(mofiey ﬁﬂrbwgmtempemme &#ﬁéo%d SiL agtémp%ﬁﬂlfe o s
44°CS St Hiam %FEoﬁemﬁlaﬁed@bﬁ@thﬁﬁidﬁ‘s RghidthRdeery o ol tlapaank-ner
nonohvdr ochl ori de” The m xt ure of
aboBt@mﬂmﬁﬁWﬁyba@ﬁﬂéﬁ%ﬁky 2,3,4,5-tetrahydropyridine (9.0

0 P Rt R g e s s A‘fidgw A2 6t Broie i Py,
Rt RO EN T HABCL RIS, k[ CABIL TEdRageF,),

pressure t'he nFoun was obt ai ned as

[szmﬂ[é’Fs]o [Canigd[R¥s [ Coaind [ R [@HIIINME%’?@I\E@@MB}[B&]@ 95

ot B, 1Gagguf Gt g TgdiGhiod 25 (fr 21 =

6, %l@bﬁﬁl\}éyﬂ alﬁyl@-ﬁeﬁtyﬂ-&hfchh@dﬂtr@ ligticlAgq@th, [C,-mim]X, where n = 4
?ﬁeldlne - carbal dehv g
andes é< 1B/ SGNg (B¥ g (%Fzr)aﬁ%} Fomim &3 Bave been ppparedndhs
I
dlsSp?%@a‘*f‘*%@f@m?%?%%%ﬁ on R R R o

(0.13 g, 0.6 mml) and 2- pr?ganol (12.6 m, 165 nmol )
in cycl ohexane (100 nL) was azeotroped untiI t he vaper
tenperature over 800C. The reaction m xture was

concentrated under reduced pressure. Theresi due was
dlssolved in dry EtOH (200 nL) The dry EtOH (350 m.)

Y — -
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6- carboxylic acid ethyl ester and

2, 3-di hydropyrazol o[ 5, 1-j b] t hi azol - 7- car boxylic acid
woebthyl1zedser in 540 m of dry tetrahydrofuran wras/uscdued20941

Li AlH4 (4.05 g 0.1 1 nol) under a nitrogen atnosphere

111u§fat196 Rnic B E{?cﬂ:r Stablehfbnliflond v&ﬁﬂﬂ%&fn\?\% R{]l 600?%1‘[16 i%mca‘uon

nper at ur m xture was quenc
and rWI)h Aitowine lmating, hiat beea axamnfeldl D ssedhitionrio agtaneedimdthe fuse of

R R TR L A D

efﬁéi@rﬁ%ﬂﬁ)’f@h&@é ddbstetted QIHGAL BAERRUr €, and then water
(150 nl) was added. The aqueous |ayer was extracted

wi tIA O8F ekaraplemé eh toméc Jiquids snd2e®lution prajpeeed: fromni suelta liquid is

d S | t.ered. Th
sub ity e b el A e B ot S Dt Sueh pEE e s
confainstabbet dife feZoedt 6t 1636MBTMNAYS F Q btk eh%h’éa'ﬂhﬂ%@éseﬁ Thh3, when a
met hanol and (2, 3-di hydropyrazol o[ 5 i azol -

solutien fuprSPatagksit Biprenarrich g sing the i lesuid eq@ceélu@se mathe
abs%%;@s%f?&’ 3?%%?}?’ g%ig%lft%n%% %?%idafzog% aél 4 1thrrlltreet hanol and

( 2,/Bratighpd dd‘ﬁﬂ;emz:aihcﬂ{s BSad bbEmplogzd bf ﬂxoyds screeatd ﬁ@ﬁi thb ﬁommon

500 of chl or dded .acti vated M2

st GAL{P BEOHIE (e RELA U e G 211 GBRY PP L et vl the
|§]

oA AP0 B e TR T Gy AR b

freeod negania kase o eohsberewhetiieseeffqstivs s Smeller'liﬂmsplﬂmudm end\@amonium

By ' SoPie HER LRl DSt s koalr B e

melﬁﬁ%poﬂ;tstaﬂd %ré oflen nol Nguiklivkitiesl tHeQBEY#Mle Zande for definition as ionic
ydropyrazol o[ 5, 1-i b] t hi azol - 6- car bal dehyde was

liquiglst ai ned” as a yellow crystal (2.50 g, 15.2 %) and

_2 GO Y ALP 1m18¥2’0?1%ﬂ-{ ccfl[lcg}d]e 101]11tch qﬁ%lo J(sgogv%%{ f(’)?é%ﬁggs)e provides a

was obtarned as own' SOl
signZi@nCinkprdveanst azeal thé Predioflyreporedd- s@hﬂﬁﬂﬁt@@fdﬁhﬂ@@ in ﬂié organic

salt/ElaS)z ]é%DCI ?p}g‘ldglgulggzh&)tpq?é%délg;ﬁ glscg_qqyc)i 1@65} g’pw;m 043, 1’}]6 and

Yy
in vk B ONRS Rgs T SRIRBGEN g Haltial el
contZindig ases Mere@m@c&n(that phtdnt arBmepreduir&t epebtdh igood ﬂflubility of
5ff| Z%) - Di hydropyrazol or5. 1-frl thiazol -
Ceué} 5‘? x0-4-thia-1 -

az Ph&Mehie ﬁfﬁuﬁis@ﬁ@@&t bl?t a%@ﬁdtanﬁﬁé@t%xﬁllob@mﬁﬁ:' 1 Qe d in

salt Adry acetonitrile (19 m) sol ution of

U.S D egerd i6iR2ds X39yand 268 A asent 6, 8p8l5|5 aztbe cmﬁenfs af mlhd:ehggd@reby
. 2. .2 . d dt tl .
o504y e Ty BN e S i

Addititdsogen at nosphere at room tenper at ure then the
m xture was stirred for 10 mnutes. A dry

t et ¥EHPAY Rtipnakadditis used insmlsan@rmwfomm]@ﬁpm esvdreAytorp@Rted

( 116, I o

into \%?Snaa 8g1r %’i‘ﬁ% Cﬁ}%ﬁfnﬁomﬁ usragl)é%/\%egfl%%so 15¢ ghexfgl é&'ﬁ'c%%ddmves

are 1t1mrpbllayddamrmg thédidsobition3tagé oMo r)ssm/@ﬁbs’md&ﬁﬁaﬂeﬂal@ AR magnetic
g 3 The react | on _vessel was covered with foil to

Pybgttncesthichaddidiveothorldaat iieniers vaitt the seluteotol@nt and

a
solv%%kfoﬁieﬁﬁe 1n2e%QctQ)95 B a1J @@%ﬁn ang)ng‘[ addli it a%y‘%{yf gﬁ)[ a{%ncit
limitet, pl3gtictzensytilersi mlmaatspUVHcmmn'gh@eh&amﬂlaﬁﬁ\omﬂaﬁty r@ther

stirred for 16 hours_at 0 O
addlﬁa?ﬁ}m]ﬁggﬁ%ﬂ% ale(r@gg 5? taadhosg additivesylisqlesed dy Bh - é’ﬁtent
680g55ture and then the organic | ayer was washed with

1mol /1 citric acid aqueous sol ution, saturated sodi um
hydr ogen car bonate and brlqg The organic | ayer was
dried (MgSOXM) and filtered.”'The filtrate was
concentrated under reduced pressure and the crude
(5R) - 6- [acetoxy- (2, 3-di hydropyrazol o [5 1

b]thlazol 6 yl)nethyl] 6 bronD 7 0X0- th|a 1

o ~
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Step 2: 6.7-D hvdro-4Hp . 2. 31oxadi azol or4. 3-cip
.4loxazin-8-ium 3-ol ate The crude
wo-2m6t13e®enor phol i ne- 3- carboxylic acid (11.0 gpCTms2006/020941
step 1 was dissolved in THF (250 m ) and cooled to O
0C. A solution of trifl WQpﬁgt' anhydride (7.4 m,
52 mmol) in THF (20 mM) was a esgl Wth stirring over
10 Hhefolldveng @@nipﬂasrage set fdrthrieelovaso dhistrate theametho@Cirfdaesults
5 hr, o roomt erature for 16 hr, Th
sco QiR The SC B P R LB R PR e et vaPrdsddp be
1ncM4;1§78 o280 adPecor BlcibjcBCRMB: %hs%[lﬂe@ héehe Butdha il 34118stRke

dr ous got assi um car bonate. The m Xf ure was
replfeserrttférv@dn@t edsLagd resuﬂiadTbc&segxamplas gesinodirdentded td amlmdaat e

cooRY Ao 55 P DB R oG
theaam 132 133 0C;, M5 (ESI) mz 143.1 (MtH). Step 3: Et hyl
6 7- d| hydr o- 4H pyr azol or5, 1- cUl, 41loxazi ne- 2- car boxyl at
Ttfortshaveibssn Bdfle o esusRo@aeyay il sspect ftp pumbers (e.2.,

L\%rts3 :he‘ﬂé?égézt olet%[)%u?’so‘f%e{ %‘{ﬂ%ﬁ@?’é}dﬁ}ﬂ% sﬁ'&ﬁ]& be C@Eﬂﬁtefl

Unlps'sopmohtaﬁ ethiePwide, r‘ﬂarts 2 pae by welgte, mn)pémtlﬁ'e waa °gtorhis adamblent
at 140 ngor 3.hr. An additional m (19 mol ) of
temperRiHIre. 3E BTSFHEdS Hes NEHAMaTRbEHC- a?%laer? RES BHNGTAYSVaRigtions and
f
S R L R bl e e R bl
solvient mixtimes iemperfatures, hyekemes aplid|odirdr d@canni rmgﬁmmclsco(nﬂlt‘@)as that

o R P B R L SH R B B8 rces

Onl§hbRbhdle hekdbae eiﬁéhhié‘ﬁ@ﬁoﬂ)hﬂ‘b@Yécwﬁ%@tt@i)ﬁ1mﬂ5@ %&Iﬂﬁﬂ&ess

acetate eluent was evaporated and the residue washed
congijtioRs-hexanes to give 4.10 g of a white solid; np 63
(ESI) mz 197.1 (MtH). Step 4:
EX%’%‘ g?hvdr 0- 4H- pyrazol or 5, 1-ci p . 41oxazi n- 2-yl net hanol
To As &0éxHnie obthe @péiyition of the disclosed processes, the nanoparticles are
6, 7- dj hydr o- 4H azol o[ 5, 1-c] [ 1, 4] oxazi ne- 2- car boxyl a
suspegdeq lrwmgtu@ %%ﬂspac ligyi f ESFE] RPEE BRIqRb e ) dissolved

i e M UL 0 i

1on16 (quuuh dre msih solgptrate theml iSpiesent mgaﬂ amnotiht of lfiona? td2WCwt%

relafiyS (eI D SRRV RS LGS St
hou P& dd8ss2@linh v@uBGleBXE. @a‘ﬁ{ &Q)u%@)&@ £ R proRESHAL 80 mlnutes)

The organi c solution was washed with brine, dried over
A 1o pdssonsgnstidifighd is thehatipplieldi usingrassingle magnapnﬁdd eolirtoor a

n‘g)ma]_bon ogfréa%n%tlc elg gﬁ%{:]%sgf%e?{%hgﬁl}l\{)s IZT%F 3 elgz{lﬁ? %e%gﬂs%tuted with
the néhbp¥aiel Reapgufal thakrheh v alidhedecond 61 contactm with water to
6, 7- di_hydr o- 4H pi/r azol o£5 %&c va|Br%’f2 hanol

rempye the 1 lgmc Fqoidieile capping e rgsia ﬁulmtr@tqmatﬁ@al(tg @ewn;tltmgn solid

an 0
o S0 o A B B TRORE B 5ol BB 2 oo o
the ﬁﬁgﬂéﬁcfﬁﬂid 1Thé canstting evithswater @ tetpetfoaied By efadt bemethods
for 16 hr. The final m xture was fpltered throuq%
sucl g% exision ofithg wixtersiin thsipen ofie shee it pater,gaating the gpxture into
R&d, \’i"’%@a I | owed by
aShe hy ag@%&ﬁ@sﬁ/{&ﬁ%@gt hyfyzlsl(gfeétﬁ}aoﬁg i ft?g%tll({/va% evapor at ed
an dntph@?enrgrkmétl&dtfon panfoamedt the ph:sem igvenidof). tBd mixtofe i@manually
hongvghglmt&i%f@ 8{) Igd’ ggq)r?lpl%te?hut% cfis%selrs)iongtagd :tll?e% cast(a'\smé 1lm Step
(ap}%?{(iﬁﬂal‘t%i;f( gg@%@ﬁﬂ\ékﬂé&g)% o gldidPiste QbR AZBHO (P& b Specialties,
pmet hvn- b- br ono”- oxo”-t hi a- j¢ azabi cvcl of S*. O hept *- ene
- 2-carboxvl ateTo a solution of MgBr2 (0.94 g,' 5.1
nmmol) in acetonitrile (25 m) under nitrogen was added
6, 7- di hydr o- 4H pyrazol o[ 5, 1-c] [ 1, 4] oxazi ne- 2- car bal deh
yde (0.26 g, 1.7 nmol) at roomtenperature WI th

N I L Y P N L ¥ o — o s
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col um chromat ogr aphy, then the colum was eluted wth
10% net hanol in chloroform The titled conpound was

woht@imedsas a white solid ( 1.49 g, 89 %. 1HPNM®S@memm41
MHz, CDCI3) D 2.04 (brs, 1H), 3.39 (t, 2H, J =

We%rg, N'Y? (ﬂlms%fé re onstlgfte% eﬂ?)the ﬁd %g {rﬁ is %E{shetl iﬁ)élbth(e films

witl H@i,on'ﬁed) '(D()é—lzq. Hyallogbikd) cor(lplﬁ‘rZ’i’ecﬁansﬁmtmn the film is placed in a bath

B LA N A e

frod tHe Bkhept - 2- ene- 2- carboxylic acid sodi um salt The
activated manganese (1V) oxide (16.75 g) was added to
t heOthick adiaatages Whicbratﬁf Qh’le{SBBO whidh ayelintieran twfhe invention will

5- o}
be Ao IO M EE) I b riashied g cspiimeares andssb-
confhindionk @ﬁﬁ’ﬂﬂlﬁlm@}eﬁrﬂhﬁﬁ}ebe dhifloh @R G ithOm rBfeXdndé & YRSt features and
refl uxed for hour. After refluxing, the mxture was

subscombaatigns. hifblﬁ dhcontqmaplated bpand isewiihia thewsops pf thatckimas Since
i due
malgp[?r H%e gl'BliJn é']}{l/gcgl&l'gglgtggn ?’ﬁ’g ll’lgar%fé (?Z s 1§1%n%onw&ou? aepartlngvﬁom the
scope {hdreb{,di Bsytdbethdagiodd tatdl) métté'r Hereln set forth or shown in the
tetr%ﬁéﬁé razol of 1, 5- a% 5 |ne 2- carbaldeh%de was
acCYBPH TRIES i%)10d9 RELPIElS luﬁﬁétl‘@r@ééloal% ating sense-
obt ai ned(2.56 g) was added to a dry acetonitrile (200
m ) solution of MgBr2 (7.36 g) under a nitrogen
at nosphere at roomtenperature then the m xture was
stirred for 10 mnutes. A dry THF (200 m ) solution of
W.J 20,014 (4.16 g) was added and the m xture was
cooled to -20 OC. Then triethylamne ( 11.3 m) was
added in one portion. The reaction vessel was covered
wth foil to exclude light. The reaction m xture was
stirred for 1.5 hours at -20 C and treated with 4-
di met hyl am nopyri dine (132 ng) and acetic anhydride
(4.2 M) in one portion. The reaction m xture was
warnmed to O OC and stirred for 20 hours at 0 OC. The
m xture was diluted with ethyl acetate and washed with
5% citric acid aqueous sol ution, saturated sodi um
hydr ogen carbonate, and brine. The organic |ayer was
dried (MgSXM) and filtered. The filtrate was
concentrat ed under reduced pressure. The residue was
applied to silica gel colum chromat ography, then
eluted with n-hexane- AcCEt (1:2) and chloroform -
nmet hanol (9:1). The (5R, 6RS)-6-{(RS)-acetoxy-[5-(4, 5-
di hydrot hi azol -2-yl)-4,5, 6, 7-tetrahydropyrazol o[ 1, 5-a]
pyrazin-2-yl]-nethyl}-6-brono-7- oxo-4-thia-1-
azabi cycl o[ 3. 2. 0] hept - 2- ene- 2-carboxylic acid
4-ni trobenzyl ester was obtained (5.41 g, 75.4% . The
(5R, 6RS) - 6-{(RS) - acet oxy-[ 5- (4, 5-
di hydrot hi azol -2-yl)-4,5,6,7- tetrahydropyrazolo[1l
, 5-a] pyrazin-2-yl]-nethyl}-6-brono-7-oxo0-4-thia-1 -
azabi cycl o[ 3. 2. 0] hept - 2- ene- 2-carboxylic acid
4-ni trobenzyl ester (5.41 g) was dissolved in THF (76
m ) and acetonitrile (35 m). Freshly activated Zn
dust (21.6 g) and 0.5 nol/| phosphate buffer (pH 6.5,
111 mM) were added to the m xture. The reaction vesse
was covered with foil to exclude light. The reaction
m xture was vigorously stirred for 2 hours at 30 to 35
0C. The reaction m xture was cooled at 0 OC, and then
the pH was adjusted to 7.6. Ethyl acetate was added to
the reaction mxture and filtered through a pad of
Celite. The pad was washed with water and the aqueous
| ayer was separated. The agyeous | ayer was
concentrated under hi ghvacuum at 35 0C. The
concentrate was applied to Diaion HP-21 (170 m ,
M t subi shi Kasei Co. Ltd.) resin colum
chronatography ﬁdter adsorblng, t he colunn was el ut ed



understood that the particul ar value forns another
aspect. It will be further understood that the
wenupuize9s of each of the ranges are signifi caRCThSRGV6/020941
inrelation to the other endpoint, and independently
of the other endpoint. Ite é?sso under st ood t hat
there are a nunber of val ues disclosed herein, and
t haWheasklamledé: i s al so herein di scl osed as "about”

éhat parthc%%ar value in addi.tion to.the value itself.
or exafist¥) Plfnlﬁlﬂggﬁgﬁ%‘énat%al’ FERIS¥ osed, then
"abouty, 1@fésdl§in€ hﬁd?plddugﬁérﬂﬁfgda cdrhbihtidH S0 WL ek flROFbsin
that when a value is disclosed that "l ess than or
equal t osubstiate wetarials andr(dhoeg ortrhers magnetjeiaknapartichiate

val ue" a I.bl e rranges bet.ween val ues are. al so .

i se oseabsBEeS of BlP EFuBTMERL: S0Eo B SR o agovide
arti san. mpatrepx@pl e, if the value "10" is disclosed,

then "less than or_equal to 10" as well| as "greater

than & B§ovringg sebd nanomaterinl ¢pmprisias dhe que qraneye sesin substrate

understo . : 9H9$ Fcatl .
provi de |tr?h§gtr}113{#§%r 0 %gjltrfnlt‘“%rgen %%%l%oggggga hsgﬁﬁances
t hese dadiatribefed giseeih, Incpobining thehiat@rwitlng nposslventand

ranges for. any conbi nation of the data points. For
exanpl"EeTsip 316‘%%&? FeCQV S ey a0 P‘ﬁ?ma%'gc Sl 1 applied to the
par ti ghilkafre (2l | iHe ortmo kG Inbes Withi
under st ood thé%ng%gg%ég%?ﬁg%%ﬁareat%?ésﬁgﬁh%?‘§gﬂgfheoneor
to, | exwerésansubbieate mateaalsor equal to, and equal to 10
and 15 are considered disclosed as well as between 10
and 13hemtethal @l cdamul édiesdintd ddvaonagadticufield isehnvisdanl
two pa ticular.u?ji are al so di scl osed. For exanpl e,
i f 10 CEHOPBEIE IGi% c| osed, then 11, 12, 13, and 14
are al so disclosed. The term "nanomaterial s" as used
Rer ei Fhesrethad ofglaamnhy ydictain s algsiromagneticaiald sracbigrial
nmore RARGRALLIGUR]L Ssubstances along with a resin
substrate naterral. The term"resin substrate

terial (s), sed herein,includes one or.nore. .
301 P o MG, VEGT oot at i A G
t her eefectrdidegdecit Meldd| end” as used herein, includes two
or nore polyners, two or nore copol yners, and
6onbi N@k iyMisod dTRIBEA( 1, WhePdi$ HeIng of ot f&inMuSstiite IArials are
nol ecul ar |l evel or domain |evel. The term "polyneric
mat er ahlesst ong olenthes saderéedofrombhegioop gomigingmiolysagrbamides,
copol rs, and. conbinatio t hereof.. The ter
SRR i S TR R T e S
M sci BbBsilifitibs, bbEacs, Polyedéfths] fiatek, Hethasylald! polyamides,
imm scible wth the one or nore resin substrate
mat er Palysstaisdpaliaidsamides, rplybenranpidar arpwideatnelyimides, and
subst . The term"substituted" as used herein is
contenplated to include all perm ssible substituents

f organic . c nds. In a broad aspect,.th .
Ber o SBF pie RS e v o e HE oRRET Fesinialfstye paterials
br ancbegipasd comilbanhetdriveardasyer i ¢ and heterocyclic,
andaromati ¢ and nonaroni ati c substituents of organic

90MPOREeiidd diSlaili, WheRHDHo ihdifiith SolaBk e of Blore ionic
exanpl e, those described bel ow. The permssible
subst ligudshavicga ciseongreetion ofthe enandmbreciosimitguals formed from at

different for ropr.i at.e _organi ¢ conpounds. .For

pur polse e e arBurd bpohd 2R ERERGE G Bhten mygaotes
ni t r 0@8Mol &R0 B1ch M ABARD1cE UDGLibAHP Sx B WBxad6l¥hes,
perm ssi bl e substituents of organic conpounds

descr pPhezgbenstesi dithigriolds, Biagelss, peleherolesl exapbespiibleseyrroles,
het eroatons. This disclosure is not intended to be
limted in any manner by thfqpernissible substituents
of organi c conpounds. Also, the terns "substitution”

or "substituted with" include the inplicit proviso

that such substitution is in accordance with pernitted
val ence of the substituted atom and the substituent,

o, R a o I



Ref erence will now be nade in detail to specific

aspects of the disclosed materials, conpounds,
woenpasivBons, articles, and met hods, exanpl espaf/ushio620941

are illustrated in the acconpanyi ng Exanples. Certain

mat er | Ol 11].0 . : :

i sl G SPERC RS BRIl Bl (RHTRC BENies

r eadi logxasydst Resdzokd, issiriagples tdirizoles Hepestaraas, |dyb donofmans,

to th%§e of. skill_jin the art. For. exanp

st ar t PREZARIPRISNS) dbeirathiophgan thiadiaznles, H@ia%ggmlgi%f‘@

di scl : a ;L 1O '

ovar | A BB e Bl ORC Hiberes My FLIGREL pypans

Chemi e@aholides,, phitdldzimeskpenazdlises)and Aoinos aliregaqiigalines,

(Morris Pl.ains, hU"%. Fiser cientific ((Pittsburgh,

Pa. ), PyFokdinrs, ispqpinolings; and qegnlymaiions thereafe nar ed by
nethod3$knomn to those skilled in the art following, .

Br oc e diie dctlaqd oficlpinapl, iwherein thedReumCQRIPTISSS qHies &ROTE iRpic
(oo oI EERARALE atiBhic AR 67 (Y b Eipre il HiEs Jorred from
Car bont Bastpoa nesibe¥/edlentebfrdmShe paufeppdigmerttdblogens, BXy,

(El seyj er i_ence._ Li sher 1989) ani c .

React it 6hs 5o sg%gﬂdﬁgboﬁﬁhvvﬁgﬁ’ﬁﬁg aPs Subpggd

Mar ch'cerbOehned) Hedal e BBl meSRARIREEY metal 8 BbMNah &Y pAGbhates,
Sons, 4th Edi'tion); and Larock's Conprehensive Erganlq

Tr ans rbespaites nelyoxa@retrlidks, shbosyleise, substggey cathpsylates, triflates
disclos&d Q%%ﬁfqigge therials, conmpounds,

conpogP RIS é%é g@ﬁbgﬁ@nts that can be used for, can

be usegheidin RADptleg: baOmshiblr setésted®ord SRerop consisting of
preparation for, or are products of the disclosed

met hodydmgen. ednpboybititeied alkyheyeloakkal, sebstitutedhexsloadsd,

are di ' - :
combi LEeT SHEH REERoaIR, debel ol AR, OREI G iituted
t hese ang} lstéradngl, aulsstidited hete@dryi ek oxwhadytxypagil fsilgl, boryl,
reference_ of each various individual. and col | ective
conbi RESHEHG éWHlongnff’]&fl?ﬁ‘iﬁd’P HedentBRis8tinds may

not be explicitl¥ di scl osed, each is specifically

ont erfye aretlpdailagasl Mhsedn HierepHUmEERPERSANCOY thqTe gonic

conpoynd: i i galiQ
e e LA e
comootuﬁftnmel,;[t?mmmdncsmﬂmat@nmn YCemintl, 16 i) (B,
per nmu e .are S e ar ifj )
Cont ol i Su e T Foaniy e Capisal s amin](BE
contr : 1 T f B, and C
are oy sieRd (G RCIRI0S aRgOAMREIEEOLy: B E

dF o ‘ . . :
305l SRR ARG, S B SAIRAHER Ereble From the
reci t gthupamabistirg éfveliter ahdadldoholsnd col | ecti vel y
contenpl ated. Thus, in this exanple, each of the
qonbi Mk ingliso doflelaidy I whBrdsh tHe-dne dBnfore faBhetic-anopditiculate
C-F are specifically contenplated and should be )
consi gebsiances ye pblsast one sramcs eeleded Bowrthagropp capgistimg of iron,
D, E, : and. [ i -
0 eoicBBEh ik Bl uBPu G TRIE, ARRR A At thereof;

eci fjcall ontenpl ated and di scl osed.. Thus, for .
3 anpiAn iforiraligsigides megunk, qontngiSine Ltiz of ol g tore resin
speci fsigdlatemsenils Mk AoaHstAbstes iR tErolsh 68061 ©6Feadagnetic
di scl osed fromdisclosure of A B, and C, D, E, and F;
and t menenesigulase substoners: Wherem the orp psmetniaagictiy ppnenssticulate
to all aspects of this disclosure including, but not
limted to, steps in methods of making and using the
di scl osed conpositions. Thus, if there are a variety
of additional steps that cag be perforned it is
under st ood that each of the é addi tional steps can be
performed with any specific aspect or conbination of
aspects of the disclosed nethods, and that each such
conbination is specifically contenpl ated and shoul d be

o s o o ~ o o
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di benzof urans, benzot hi ophens, di benzot hi ophens,

t hi adi azol es, pyridines, pyrimdines, pyrazines,
wpRnictiagsoges, pi perazi nes, piperidines, nor pholPOmAS2006/020941

pyrans, annol i nes, pht hal azi nes, qui nazolines and

and oami s s MLRLMRER bk AR dP R L RES

i oni ¢ okientatioh mavspasPta Hpliedtidnedatrecnéing forcbe
foll owi ng groups: hal ogens, BX4 , PF6 , AsF6 , SbF6 ,
G2 , TINOBnforn¥bnZtoragdvhedium S 1UG@Ered the information storage
unsubstituted carboranes, substituted or unsubstituted
net al MEERD & RRdeM gha shivhtadlm, ghadiski t es,

pol yoxonetal | ates, substituted or unsubstituted

d4r boxynanogwterial prepaned by dreimathnd obcldimat i ng ani ons;
and wherein Ris at |east one nenber selected fromthe
dboup Themsnahaterpl of clayd rldgehereal thy hancsnail ivinedform of a sheet
al kyl , cl oal kyl, substituted cycl oal kyl,

heter85%§91 het erocycl oal kyl , substi tuted

het erocycl oal kyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkoxy, aryloxy, acyl, silyl,
boryl, phosphi no, am no, thio, seleno, and

conbi nations thereof. In other exanples, cations that
contain a single five-nenbered ring free of fusion to
other ring structures, such as an im dazolium cation,
are suitable, and the anion of the ionic liquid can be
a hal ogen or pseudohal ogen. For exanple, a |l,3-di-(C
1- C6 al kyl or Cl- C6

al koxyal kyl ) -substituted-im dazoliumion is a suitable
cation. The correspondi ng ani on can be a hal ogen or
pseudohal ogen. In addition, a 1-(Cl- C6

al kyl)-3-(nmethyl)- imdazolium[Chmim where n = 1-6]
cation is also suitable, and a halogen is a suitable
anion. Further exanples of ionic liquid are ones that
are liquid at or below a tenperature of about 200 0C
(e.g., below a tenperature of about 1500C) and above a
tenperature of about -1000C. For exanpl e,

- al kyl i soqui nol m um and N-al kyl qui nol m um hal i de salts
have nelting points of |ess than about 200 OC. The

mel ting point of Nmethylisoquinoliniumchloride is
about 183C, and N-ethyl qui noliniumiodi de has a

mel ting point of about 1580C. hi other exanples, a
contenplated ionic liquidis liquid (nolten) at or
bel ow a tenperature of about 1200C and above a
tenperature of minus 44C. Still further, a
contenplated ionic liquidis liquid (nolten) at a
tenperature of about m nus 100C to about 1000C.

Further exanples of ionic liquids include, but are not
limted to, [CHM]dA, [C3mimd, [CAHVM O,
[ComMmMd, [CBnmimd, [Cmml, [CGAminml, [CAmn[PF

6], [C2m n[PF 6], [C3mimM[PF 6], [C3ninl[PF 6],
[CEM M [PF 6], [CAmnj[BF 4], [CQmn][BF 4], [Cnmn
[C2H32], and [C2mim [C2F3Q2] . Illustrative

| -al kyl -3-nmethyl -i mi dazoliumionic liquids, [Cn-mmX

where n =4 and 6, X=04 , Br" , SCN' , (PF6)" ,

(BF4) , and [C8mim O have been prepared. The

di ssol ution of cellulose (fibrous cellulose, from
Aldrich Chemical Co.) in thoseillustrative ionic

l'i qui ds under anbient conditions with heating to
1000C, with sonication and with m crowave heating, has
been exam ned. Dissolution is enhanced by the use of

m crowave heating. Cellul ose solutions can be prepared
very quickly, which is ener efficient and provides
associ at ed econom c benefits. In one exanple of an
ionic liquids and a solution prepared fromsuch a
liquid is substantially free of water or a

ni trogen-cont ai ni ng base. Such a liquid or solution

e 1. . o oy T .



